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TATEMENTS 


Part of Ariolasoft’s new range 


ARIOLASOFT’S RECENT SUCCESS, SKY- 
fox, has now been released on cassette 
priced at £9.95. The game was originally 
only available on disk and the cassette 
version eventually released was the third 
attempt at maintaining the standard of 
Skyfox since two earlier conversions were 
rejected by the manufacturers as being 
not up to scratch, 

Skyfox is only one of a number of new 
releases from Ariolasoft. The latest titles 
are Racing Destruction Set, Pinball Con- 
struction Set, Adventure Construction 
Set, Music Construction Set, Seven Cities 
of Gold and Mail Order Monsters. So far 
these titles are only available on disk and 
are all priced at £14.95. 

Ariolasoft can be contacted at Suite 
105/105 Asphalte House, Palace St, 
London SW1E SHS. 


COMPUNET IS DEVELOPING A NEW SER- 
vice scheduled for a late autumn launch. 
It is a scrolling, CB style chat facility. The 
chat line will allow users to bold 
conversations in real time with other users 
all over the country 

Contributions are typed into a window 
at the bottom of the screen whileasecond 
window above displays messages from 
other users. By scrolling back and forth 
the whole conversation can be reviewed 
Users with similar interests can form 
groups by using individual chat lines 
which will be provided and those wanting 
a chat can monitor various conversations 
before deciding which one to join. 

For further information contact 
Compunet, Metford House, 15-18 
Clipstone St, London W1P 7DF 


Starstruck 


STARION FROM MELBOURNE HOUSE IS 
now available for the Commodore. It was 
originally released for the Spectrum and 
Amstrad computers. 

The game will be priced at £9.95 and is 


obtainable from Melbourne House, 
Castle Yard House, Castle Yard, 
Richmond TW10 6TF. 


Beyond the fringe 


BEYOND IS BRANCHING OUT WITH 
two new games 

The first is the computer version of 
Superman, a game developed as a joint 
venture with First Star. Bill Delaney 
Beyond’s MD said: “It will shoot to 
number one in every software chart.’ 

Beyond has also formed a partnership 
with another software house, Nexus. The 
first game to appear on the new label will 
be called Nexus and will be a 
“sophisticated graphic adventure where 
the player becomes an_ investigative 
journalist infiltrating an evil drugs ring in 
South America. 

According to Nexus, the game will 
offer maximum playability and user 
friendliness. Instead of having to read 
pages of documentation before starting, 
the player will be able to experience 
action straight away through on screen 
instructions. Nexus will also feature 
digitised video images which, it is 
claimed, will generate realistic animation 
enabling the player to recognise various 
characters. 

Nexus costs £9.95 and is available from 
Beyond, Durrant House, 8 Herbal Hill, 
London ECIR 5E}, 


Starion from Melbourne House 


Gold standards 


US Gold has brought out yet another 
batch of new releases. The three latest 
titles are Monster Trivia, Beach Head Il 


is a spin off from the 
enormously successful board game, 
Trivial Pursuits, but in this version you get 
killed by a monster if you get enough 
questions wrong. 


Beach Head 1! is the follow-up to 
Beach Head and features multiscreen 
play, complex strategy, animation and 
igh speed arcade action. 

Ghostchaser takes Harry around 
Fairport Manor where he must blast large 
ghosts which materialise at random. 

All the new titles are for the C64 on 
cassette or disk and cost £9.95 and £14.95 
respectively. You can get in touch with US 
Gold at Unit 10, The Parkway Industrial 
Centre, Heneage St, Birmingham B7 4LY. 


Feargal Sharkey sits up and takes notice 
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POP STAR, FEARGAL SHARKEY, HAS 
recently become the owner of the first 
production model of Supersoft’s digital 
sampler for the C64. 

He visited the Supersoft stand at the 
Commodore Computer Show and was 
very impressed with the sound 
reproduction quality of the new product. 

The sampler is called Microvox and 
offers eight different sampling rates, up to 
a maximum of 42KHz which gives a 10KHz 
band width. Samples can be played 
forward or backward and there is full 
editing and looping with ahigh resolution 
display 

‘A 2000 note sequencer is included as 
part of the Microvox software with real 
time recording and step time editing, 

Microvox costs £299.95 and is available 
through music shops, computer stores or 
direct from Supersoft at Winchester 
House, Canning Rd, Wealdstone, Middle- 
sex HA3 7JS. A disc drive is essential. 
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VULCAN 


Jumping the gun 


€-16 and Plus 4 owners can now pick up a 
bargain in joysticks with Vulcan 
Electronics new packages. 

The Gunshot | joystick is now being 
sold complete with an adaptor for £10.95. 
The packs are available from Dixons, 
Laskys and other computer retailers. 

Everything the user needs to connect 
the joystick to his computer is included 
plus concise instructions and a 12 month 
guarantee slip. 

For more information contact: Vulcan 
Electronics, 200 Brent St, Hendon, London 
NW4 1BH. 


Eye contact 


SPECTACLE WEARERS WHO USE VDUs 
or television screens as a major part of 
their everyday lives can now try anew way 
of protecting themselves from eyestrain. 

Balzars has come up with Quazar, a 
tough anti-reflection coating which, 
claim the makers, virtually eliminates lens 
surface reflections especially those 
caused by strong projected images. The 
coating can increase light transmission to 
almost 100 per cent 

The result for the user is that extra 
visual sharpness is noticeable during long 
periods of exposure, thus reducing visual 
fatigue. 

For more information contact: Balzars, 
Northbridge Rd, Berkhamsted, Herts HP4 
“ll never have to feel like this again!” TEN. 


BPoecococococeeececece 


A NEW HOME COMPUTER TEACHING 
course has recently been released by 
Fearless Software. It is claimed that the 
course will take you from scratch to 
complete computer literally in 12months. 

Peter Ellis who formed the company 
to produce and market the Home Tutor 
said: “It is for children, housewives and 
the retired. It isalso for those seeking new 
jobs or looking for promotion with their 
present employer.” 

The course is available on tape or disk 
and itteaches, demonstrates, corrects and 
tests the students, There is an examination 
at the end and those who pass receive a 
certificate. 

The course starts by explaining what a 
computer is and goes on to teach Basic 
and machine code, covering such areas as 
information storage and communications. 
There are 13 parts to collect over the 12 
month period, 

Home Tutor costs £12.50 per month 
including tapes, teaching notes, a carrying 
case and ring binder. For disks the cost is 
£2 extra and postage is £1.15. Quarterly 
charges are £30 for tapes and £35.55 for 
disks. 

For more information contact: 
Fearless Software, Infoplan, 30 Eastbourne 
Terrace, London W2, 


A NUMBER OF PEOPLE SEEM TO BE 
having problems entering the Sketch 
Pad program which appeared in the 
September issue of Your Commodore. 
There are no errors in the program 
but some of the codes that our printer 
interface uses seem to be causing the 
problems. 

In line 1450 the [255] is actually the 
character code for pi( 1). This character is 
to be found on the key next to the 


RESTORE key. When entering the 
program you should type in the pi and not 
[255]. 

Another line that is causing problems 
is 620. It appears that in some issues of the 
magazine this has not reproduced very 
well. Line 620 should start with IF XC = 
256 THEN 

A number of people also seem to be 
having problems finding the | character 
on their keyboard thisis the up arrow 1 to 
be found on the key next to the RESTORE 
key. The printer that we use does not print 
the downstroke of the arrow. 


The in-store terminal 


British Telecom and Program express sign up 


‘elecom deal 


BRITISH TELECOM AND PROGRAM EX- 
press have joined forces to make the lives, 
of software retailers and buyers less 
fraught with frustration. 

Program Express is the firm which 
launched the Electronic Distribution “of 
Software Machine in July 1984 which 
works ona “Central Computer Network/ 
In-store Satellite Terminal” principle. The 
retailer can download a unit of software 
from the in-store terminal onto a blank 
tape. The machine records all relevant 
details about the sale and at the same time 
new titles can be added to the hard disk 
terminal while old ones are deleted. 

Under the new agreement British 
Telecom will finance the operation and 
Program Express’s three directors, 
Gilmour Kennedy, Bruce Neville and 
Grant Robertson will run the company 
auutonomously. 
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Agony Aunt Tony Crowther 


answers more of your 
programming questions. 


INPUT 


Ihave been told on many occasions that it 
is possible to make all of the keys on the 
C64 keyboard repeat, as on the Spectrum. 

This seems to bea veryhandy facility as 
you could enter long strings of the same 
Character without having to press the key 
for each letter. 

However, | do have one slight 
problem, nowhere can | find mention of 
how to do this. Would it be possible to 
provide me with the necessary commands 
‘or program to make the C64’s keys 
repeat? 

Mike Atkinson 


“Yes, itis possible to make all of the keys on 
the C64 repeat and itis very easy todo. All 
you have to dois POKE into afewmemory 
locations. The locations are as follows 


Location POKE Result 

650 255 all keys repeat 

650 0 no keys repeat 

650 128 just the cursors: 
repeat 

651 0-255 repeat speed 

652 0-255. delay before repeat 


The keyboard scan is done by the 
hardware IRQ Interrupt, if we change the 
clock rate of timer Awe can make the rate 
of the interrupts speed up or slow down. 
Try: 


POKE 56325,number (0 to 255) 


a number of zero to 10 forces many 

interrupts a second and causes the Basic 

run speed to slow down. This could be 

used fo your advantage when debugging 

a Basic program as everything will slow 
n. 


Taunton 


V'm not sure what system Ahoy 
we nevertheless accept that the li 
need improving. Therefore we wi 
using a Micrografix MW350 in future, 
which replaces all graphic characters with 
a short description. 


INPUT ag 


I have a problem with my 64 that I cannot 
get an answer (0. After about two hours 
my computer crashes, putting random 
graphics on the screen and eventually the 
whole screen is covered in flashing 
graphics If | turn it off for a couple of 
hours the problem goes away but it recurs 
more frequently afterwards. 

L.Burn 

South Shields 

Tyne & Wear 


scum 


‘The problem is that your 64is overheating, 
Isuggest that you take it back to the dealer 
and see if he can replace it. 


EES 


Letters 


Gillsoft are a 


30 Hawthorn Road, 
Barry, 
S. Glams. 


In am writing a program in machine code 
that requires a lot of data storage. | 
understand that there is 8K of RAM 
‘underneath’ the Basic Kernal, This would 
be an ideal place to store my data and 
machine code routines. 

Could you please explain how l access 
this area of memoryas when Itry lonly get 
‘the Basic ROM and not the numbers | 
have stored beneath it? 


As you have already found out you can’t 
use the area of memory beneath the Basic 
Kernal when Basic is running as any peeks 
or calls to that area will just go to the 
kernal. If however you are using machine 
code you can turn off the Basic kernal and 
use the memory that sits beneath it quite 
easily. 

First you must switch off the Basic 
ROM. To do this you unset the lower bit 
of memory location one. This can be done 


INPUT ag 


In your March issue you did a feature on 
Games creators and this article impressed 
me so much.that I wish now to buy one. 
The one | am interested in is the Quill by 
Gillsoft, could you please tell me their 
address. 


INU 


I write to congratulate you on the quality 
of your magazine. I find it to be the best of 
the British Commodore mags available in 
Australia. However | feel that the 
atrocious reproduction of graphics 
symbols spoils it. would suggest that you 


loading and clear understanding of 
listings. 

P.Robinson, 

Blackwater, 


Australia 


employ a system like the American 
Cc magazine ‘Ahoy’, which permits rapid 


P. Vassallo 
Pieta 
Malta 


simply by subtracting one from it. If this 
action was to take place in Basic your 
program would crash. However, in 
machine code it will not affect the 
program. 

If your machine code routine was to 
start at — or your data was stored at — 
location 40960 ($A000), then this small 
routine would allow you to access it. 
$000 DEC $01 


$002 JSR $A000 
program 

$005 INC $01; back here from your 
routine 

5 first turn Basic 
back on 

$C 0006 RTS ; return to Basic or rest 

la of program 
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Stuart Cooke has 


spent hours slaving 


over a red hot 


Commodore 128 and 
he’s decided that it 


was defi 
the effort. 


COMMODORE ARE ALL SET 
to prove that three into one 
does go with their new Com- 
modore 128 computer. 

The C128 essentially three 
computers in one. Inside a case 
that looks as though it would 
be quite at home on the flight 
deck of some futuristic space- 
ship there is a good old Cé4. 
Secondly we have what can 
only be described as an 
upgrade of the C64, 128 mode. 
Hardware-wise this is the same 
as the C64 with only a few 
changes. Thirdly there is a 
machine that has also been 
around for quite a long time, 
but not from Commodore. 
This is a CP/M computer. 
CP/M has been around for a 
number of years and is the 
name given to an operating 
system that is used on some 280 
based business systems to allow 
a great deal of compatibility 
between manufacturers. 
Perhaps one of the most 
famous business packages that 
runs under CP/M is the word- 
processing package Wordstar 
which is in use in thousands of 
offices around the world. 


jitely worth 


First Impressions 


The first thing that you notice 
about the C128 is that you are 
not getting some fantastic new 
machine for your money. What 
you do get are two very well 
established machines and one 
very good up grade. 

The machine itself has been 
designed to achieve as much 
compatibility as possible with 
the C64 and other Commodore 
products. For this reason many 
of the expansion connectors 
will be familiar to owners of 

10 other Commodore machines. 
There are connectors on the 
machine for two joysticks, 
‘Commodore’s own serial peri 
pheral connector, FV interface, 


THE C128 


/ 


‘jINDEPTH 
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composite video interface, a 
standard Commodore cassette 
interface, a user port and a 
cartridge port. New items 
obvious on the sides of the 
machine are a reset switch and 
a RGB monitor interface. 

Even though Commodore 
has tried to make the C128 as 
compatible as possible with the 
C64, the cassette interface is in 
a silly position. If you plug a 
Commodore modem into the 
cartridge port the casing of the 
modem obscures the cassette 
interface preventing a cassette 
recorder from being plugged 


The keyboard bears only a 
slight resemblance to earlier 
Commodore machines asthere 
are more keys available. Added 
keys include a numeric keypad 
and a large number of function 
keys. 


In Use 


When powering up you are 
able to decide whether you 


wish to boot up the C128 in 40 
or 80 columns, CP/M, 128 or 64 
modes. Here we come across 
the first problem with the C128. 
The 80 column display can only 
be viewed on a monitor that is 
plugged into the RGB interface 
while the 40 column display 
can only be viewed on a TV or 
monitor plugged into. the 
composite video socket. If you 
wish to use both 40 and 80 
columns then you will need 
two different monitors. Com- 
modore has produced a new 
monitor that will allow you to 
switch between the two modes 
of operation. A monochrome 
composite signal is present on 
the RGB socket so you can plug 
a monochrome monitor to 
view 80 columns if you already 
‘own one. Using a monochrome: 
monitor will not cause any 
problems especially when you 
realise that the 80 column 
mode is text only and no 
graphics are available. 

C64. mode offers nothing 
new, what it does do however, 


is allow you to use all of the 
packages that are currently 
available for the C64 on your 
€128 computer. This is great 
news for people who already 
‘own C645 and are thinking 
about upgrading. Over 100 
pieces of software were tried 
‘on the review machine and all 
‘of them worked correctly, The 
only problem that we found 
was with programs that used 
keyboard overlays as the keys 
are in different positions. This is 
especially noticeable with Com- 
modores Music Maker 
package as the keyboard will 
not fit the new design. Even so 
jit appears that all problems will 
work with no faults. 

‘An on board Z80 micro 
processor allows you to run 
CP/M Plus version 3.0. CP/M 
Plus will give your CP/M 
programs full access to the 
128K of RAM that is built into 
the machine as standard. Com- 
modore has made a few 
changes to CP/M Plus, mostly 
by adding some new com- 


{al ht et 


mands. Because of this total, 

compatability is 
8 that will have to be 
Unfortunately the 


proved. 
review machine did not come 
with any CP/M software so this 
was something that | was 
unable to test. 


As | have already men- 


tioned, 128 mode offers 
nothing very new apart froman 
excellent Basic and an 80 
column display. Basic 7.0 can 
only be described as the Basic 
that should have been imple- 
mented on the C64 as it allows 
total control of all the facilities 
offered by the hardware 
without having to resort to 
POKEs or machine code. 

The new disc drive is also a 
great improvement on the old 
1541 when used in C128 or 
CP/M mode as it will LOAD. 
and SAVE programs around 
three to four times faster - a 
great relief to anyone who has 
used a 1541. Unfortunately, 
when used in C64 mode the 
drive works at the same slow 
speed that we all know and 
hate. 


Basic 7.0 contains a large 
number of commands that are 
designed to ease the use of 
sound and graphics together 
with a large number of ‘toolkit’ 
commands. For example the 
AUTO command will automat- 
ically give line numbers. 


instruction, 
BEGIN/BEND will 
allow a number 

of program lines 

to be included after a 

THEN statement, 


ig artists are well catered 
for inside Basic 7.0 by a large 
number of graphic commands. 

GRAPHIC is used to turn on 
one of the six different graphics 


BLOAD and BSAVE allow you 
to load" and save specific 
sections of memory. A 
renumber function helps with 
the development of long 
programs. Programs that do 
not work correctly are easier to 
debug with the HELP command 
which will show you where 
your error has occurred or the 
TRON and TROFF commands 
which will display the line 
number of the line that is about 
to be executed. 
Error trapping is provided 
by the TRAP command. 
Whenever an error is detected 
this command will cause the 
program to jump to the 
specified program line rathe 
than ‘bombing out’. You wil 
then be able to find out what 
error has occurred and take the 
appropriate action. T! 
command will make idiot- 
proofing your Basic programs 
very easy. 

Finding out what the con 
trollers are doing is also made 
very easy. JOY will tell you 


which direction a specified 
joystick is pointing in and 
whether the fire button is 
pressed. The position of the 
paddles and light pen is also 
easy to find out with the POT 
and PEN commands respec- 
tively. 

Machine code buffs will be 
pleased to hear that a machine 
code monitor is included. This 
will allow you to display, alter 
and move sections of memory. 
There is even a machine code 
assembler and disassembler. 
The Basic keywords HEX$ and 
DEC will also prove to be very 
handy as they will allow you to 
convert decimal numbers to 
hex and vice-versa. 

‘A number of new structure 
commands have been added to 
the standard FOR/NEXT loop. 
These include DO/LOOP 
which will repeat a section of 
your Basic program UNTIL a 
specific condition is met or 
WHILE a specific condition is 
met. IF/THEN will only allow 
one statement after the THEN 


‘modes that are available. The 
six modes are, 40 column text, 
standard bit-map graphics, 
standard bit-map with split 
screen, multi-colour with split 
screen and 80 column text. As 
previously mentioned the 80 
column screen can only be 
used with a monitor plugged 
into the RGB socket. The split 
screen modes are very int- 
eresting as they allow you to 
use a section of the screen in 
‘one of the graphic madtles 
while still retaining a specified 
segment for text only. This type 
of feature has been used many 
times on the C64, especially in 
graphic adventures, but is now 
extremely easy to use on the 
C128. 

Drawing lines or shapes on a 
graphic screen is also very 
simple. The COLOR command 
allows you to set up the colours 
that you require for any 
plotting etc. The LOCATE 
command can be used to posi- 
tion the graphics cursor at any 
point on the screen, and 


it 


DRAW will allow you to plot 
dots or draw lines in the 
specified colour. Shapes can 
easily be drawn as the draw 
command will allow you to 
string a number of points to- 
gether by using the word TO as, 
in 


DRAW, 100,100 TO 10,100 TO 
10,10 


BOX makes it extremely 
easy to draw rectangular 
shapes on the screen, all that is 
necessary is to specify the top 
right hand and bottom left 
hand co-ordinates together 
with the rotation of the box. 
You can even specify if you 
want the box to be filled in with 
a certain colour. 

CIRCLE is used to draw 
circles, ellipses and ‘other’ 
shapes. This may seem to be a 
weird statement but when you 
see how complex the circle 
command can be you will 
understand what | mean. The 
CIRCLE command can have up 
to nine parameters, these are, 
the colour source, the centre of 
the circle, the X radius, the Y 
radius, the starting arc angle, 
the ending arc angle, the 
rotation in clockwise degrees 
and the number of degrees 
between segments. This does 
appear very complicated at first 
glance but playing around with 
the parameters will soon show 
you how versatile this 
command really is. Not all of 
the parameters need to be used 
every time that the command is, 
used. The following example is 
from the manual and will draw 
a diamond shape on the 
screen: 


CIRCLE 1,260,40,20,30,,,,90. 


WIDTH can be used to set 
the width of any lines that you 
are drawing while SCALE will 
allow you to alter the size of 
your diagrams with ease. 
Another handy command 
PAINT which will allow you to 
fill in any area of the screen 
with a specified colour. 

‘A very limited form of 
window is implemented on the 
C128 through the WINDOW 
‘command. This allows you to 
set up a rectangular area onthe 
screen in which all further 
screen updates will occur. The 
size of this rectangle can also 
be set up outside a program by 
using ESC T to set the top left 


c 


corner and ESC B for the 
bottom corner. 

‘As well as having commands 
for producing pictures on the 
screen, there are also a few that 
will tell you exactly what is 
happening on your display. 
The RGR will tell you which 
graphic mode the C128 is in at 
the moment. RDOT returnsthe 
current position of the graphic 
cursor or the colour of the 
graphic cursor. You can even 
find out the window 
parameters by means of the 
RWINDOW command. 


SPRITES 


‘As with the C64 there are eight 
sprites available for use on the 
C128. These can be either hi- 
res one colour, or multi- 
colour. However, unlike 
the C64, you'll never have to 
perform a single POKE to 
memory as Basic 7.0 supplies all 
‘of the commands that you'll 
ever need. You don't even 
need a sprite editor as there is 
one built into Basic. 

SPRDEF is the command 
that turns on the C128’s sprite 
editor. On entering the 
command the screen clears 
and a sprite grid is displayed on 
the screen. Facilities available 
in the editor are: turning on 
and off multicolour mode, 
changing the colours, expan- 
sion of the sprite in X and Y 
directions, copying sprites and 
saving sprites. In fact all of the 
commands that you are likely 
to need are implemented. One 
fairly major omission from the 
sprite editor is the ability to 
move the sprite around in the 
grid. You cannot, for example, 
rotate a sprite or shift it left by 
one pixel, No doubt someone 
will develop a routine to 
perform these commands. 

Another way of defining a 
sprite is to ‘draw’ the sprite 
‘onto the screen using the many 
drawing commands. The 
SSHAPE command can then 
read the sprite data into astring 
variable. Moving the contents 
of this string into sprite 
memory is also made very eas} 
by the SPRSAV command, this 
moves the specified string into 
the sprite not required. 

The SPRITE command 
allows you to turn on and off 
the individual sprites. SPRITE 
also lets you set the sprite 
colour, whether it passes over 
‘or beneath the background, 


whether it is hi-res or multi- 
colour and if it is expanded in 
either the X or Y directions. 
Moving a sprite around is 
also made child’s play with the 
MOVSPR command. MOVSPR: 
can take a number of forms. It 
can place a sprite at a specified 
point on the screen. It can be 
Used to move a sprite to a new 
position relative to its old one, 
move asprite a certain distance 
ata specified angle and, 
perhaps its most powerful use, 
it can set a sprite moving in a 
specified direction at specified 
speed and keep it moving. 
As you can probably see, the 
MOVSPR command will be a 
great boon to anyone who 
wishes to write a game 
program. Moving your latest 
deadly creation across the 
screen can now be done by one 
command rather than the 
numerous lines of code that 
C64 users are used to. 
Looking after your sprites is 
no longer a problem as the 
COLLISION command will 
Cause a jump toa specified line 
number when a sprite hits the 
background or another sprite. 
The BUMP command can then 
be used to return the values of 
any sprites that have collided 
since the last BUMP command. 
Finding out the specific 
details of any sprites also made 
easy with a number of 
commands. RSPCOLOUR 
returns the colour of a 
specified sprite. RSPOS will 
return the X, Y co-ordinates of 
a sprite, very handy after a 
BUMP instruction, and 
RSPRITE will tell you whether a 
sprite is on, off, expanded etc. 
‘As you can no doubt see 
from the brief mention of the 
sprite manipulation commands 
that. are mentioned above, 
writing any sort of program that 
uses sprites is now extremely 
simple. Before very long we 
should start to see some 
excellent graphic programs 
written totally in Basic. 


Sound 


The sound chip that is used in 
128 mode is exactly the same as 
in the C64, the major 
difference being that there are 
now a large number of 
commands available to make 
control of it easy. There are five 
‘commands available for sound 
manipulation. SOUND is used 
to place quick and easy sound 
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effects in your programs. 
SOUND can have up to eight 
parameters. These are, the 


voice number (one to three), 
the frequency of the note, the 
duration of the note, whether 
the sound is to be incremented 
or decremented while playing, 
the minimum frequency the 
note can go to, how big the 
step up or down is, the type of 
waveform to use and the pulse 
width if you are using a square 
wave. As you can see, some 
very interesting effects can be 
made by using this command. 
‘Another command is designed 
to make the playing of music 
easy, this is the PLAY statement. 
PLAY allows you to set up a 
string of synthesiser control 
characters inside quotes. Char- 
acters allowed are the musical 
notes ABCDEFG, characters 
which tell the synthesiser what 
type of note is playing and 
characters to specify the voice, 
octave, envelope volume and 
filter. Ten predefined enve- 
lopes are available ranging 
from harpsichord to xylophone 
and you are able to define your 
own using the ENVELOPE 
‘command. TEMPO defines the 
speed of the song being played 
and VOL the volume. The 
command FILTER will also let 
you set up the filters para- 
meters very easily. 

‘Adding a musical accom- 
paniment and sound effects to 
your programs is now very 
easy. Even a beginner will soon 
be producing sounds that are 
the same quality as those that 
the top programmers have 
been producing on the C64. 


Verdict 


Obviously I have not been able 
to cover all of the details of the 
C128 and its Basic, there are 
many commands that | have 
not covered. However, from 
the few that | have mentioned! 
think it should be fairly obvious 
that the C128 is a powerful 
machine, or should | a 
machines? The fact that it will 
run all C64 software, and that 
thousands of business 
packages are available with 
CP/M, make the machine a 
bargain for the beginner, 
hobbyist and businessman 
alike. 

Commodore seems to have 
a winner. 
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Language Lab 


(Our resident linguist, David 
Janda, gives you a breakdown] 


lof Pascal packages for the 
C64. 


PASCAL WAS INVENTED BY ONE MAN, 
Niklaus Wirth of the ETH Technical 
Institute of Zurich in 1970. It is a compiled 
language that was designed as an aid to 
teaching good programming practice. 

Because the language is very concise, 
institutions found it easy to implement on 
their systems. Software houses also dis- 
covered that it was possible to implement 
Pascal on many home micros, hence the 
reason for its early appearance on the 
micro scene. 


Program Body 


Unlike Basic, where you have a free hand 
in program structure, Pascal requires the 
programmer to ‘section’ his programs. 
‘There are three main sections to a Pascal 
program. 


PROGRAM - header declarations 
BEGIN - Main body 
END. 


The first section is the program 
header. Every Pascal program must start 
with the reserved word ‘PROGRAM’, 
which is followed by the name of the 
program. This can be optionally followed 
by I/O declarations, implemented in 
various ways in different compilers. 

The next section is the declarations. 
There are a number of these. First there is 
the reserved word ‘CONST’, used to 
define a symbolic constant 


CONST 
Pl=.14159; 
AGE=23; 


In the example, two constants have been 
declared. Following the constant 
declarations, come the more common 
variable declarations: 


VAR 

PL: REAL: 
SUM,WEIGHT,TOTAL : INTEGER; 
SWICH : BOOLEAN ; 

INITAL : CHAR; 


The four data types are integer, real, string 
and boolean, Pascal requires all variables 
to be declared explicitly. For Basic 
programmers this may come as a bit of a 
shock. It’s very easy in Basic to declare yet 
another variable as you need it, but in 
Pascal this is not the case. The good point 
in declaring variables is that you need to 
do some thinking and plan on how many 
variables you will need in the first place! 
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The next declaration is probably one 
of the most powerful features of Pascal ~ 
type definition, As you can see from 
above; there are four data types in Pascal 
These are pre-defined data types, and if 
you wish you can declare more 


TYPE 

DAY =(SUNDAY, MONDAY, TUESDAY, 
WEDNESDAY, THURSDAY, FRIDAY, 
SATURDAY); 


To make this a little clearer imagine the 
following: 


TYPE 


INTEGER=(1,2 .65534,65535); 


In other words, defining your own data 
type is a convenient means of giving a 
name to an ordered sequence of known 
elements. To add the icing to the cake, a 
SET can be declared which is a collection 
of objects of the same type: 


TYPE 
CAPS=SET OF ‘A..2'; 


Now we can have the following in a VAR 
list: 


VAR 
LETTER : CAPS; 


The last two items in the declarations 
section of a Pascal program are 
procedures and functions. Basically, a 
procedure is a sub-program (a sort of 
subroutine), which contains other state- 
ments and so on. Functions are ameans of 
declaring new operations that Pascal does 
not have. - 

So far, the main program body has not 
been discussed. As you might have 
already guessed, Pascal programming 
requires a lot of thought. This is a good 
thing because people tend to program at 
the keyboard without thinking first. 
Thinking about what data types and 
variables you'll need will encourage 
thought, and a good program can be the 
final result. 


Pascal Syntax 


The third section ina Pascal programis the 
main body of the program. Here, the first 
and last reserved words are BEGIN and 
END, with the final END followed by a full 
stop. | say ‘final’ because there are 
normally more than one set. To under- 


stand this better, here is a very simple 
Pascal program: 


PROGRAM Greeting; 

BEGIN 

WRITELN(‘Hello Your Commodore 
readers!’) 

END 


Notice that there is no declaration 
section. The two statements in our small 
example are the first line and WRITELN. 
Statements are separated by a semi-colon. 
The exception to this case is the statement 
preceding and END 


PROGRAM Greeting; 
BEGIN 
WRITELN(‘Hello’); 
WRITELN(‘How are you today?’) 
END 


In the example, the first statement 
after BEGIN ends with a semi-colon 
because the next line contains another 
statement. Now look at this example 


PROGRAM Count 
VAR 
1: INTEGER; 
BEGIN 
WRITELN (‘Watch this!’); 
FOR I:=1 TO 10 DO 
WRITELN(‘Ying’) 
END 


This simply prints ‘Watch this’ followed by 
‘Ying’ printed 10 times. However, if 1 
wanted to print ‘Ying’ followed by ‘Yang’ 
‘on the next line a nested BEGIN..END 
has to be used: 


PROGRAM YingYang; 
VAR 
1: INTEGER 
BEGIN 
WRITELN(‘Watch this!’); 
FOR I: =1TO 10 DO 
BEGIN 
WRITELN(‘Ying’); 
WRITELN(‘Yang’) 
END; 
WRITELN(‘That’s all folks.’) 
END 


The two statements between the 
second BEGIN..END are considered as a 
compound statement ie. treated as one. 
This example also demonstrates the use of 
identation. This is NOT compulsary, but it 
does make the program easier toread and 


follow through logically. The normal rule 
of thumb is that when nesting occurs 
(more BEGINs) you indent, and as the 
END is matched on the same column 
indentation occurs: 


BEGIN 
statements 
BEGIN 
statements 
BEGIN 
statements 
END 
END 
END. 


Procedures and Functions 


Tables one and two list the standard Pascal 
reserved words as well as pre-defined 
procedures and functions. There are not 
many, but they are pretty powerful. Pascal 
provides the features to define your own 
procedures and functions made up from 
existing procedures and functions. 

In essence, procedures and functions 
are mini-programs. They may have their 
own declarations and program blocks just 
like the main program. Although similar, 
there are a couple of differences between 
the two. Procedures do not have to havea 
parameter passed to them, although it is 
possible to pass parameters to and from 
procedures. Functions on the other hand, 
must have a parameter and can be used in 
comparisons whilst procedures cannot. 

Here is an example of a program that 
uses a procedure. All it does is print the 
numbers one to 10, 10 times: 


PROGRAM Test; 
VAR 
1: INTEGER; : 
PROCEDURE Count; 
VAR 
1: INTEGER; 
BEGIN 
FOR |:=1 TO 10 DO 
WRITE(|) 
END; 
BEGIN 
FOR 
Count 
END. 


1 TO 10DO 


Notice that the procedure and the main 
program use a variable with the same 
name. This is OK, because variables are 
local to procedures and functions. Also 
note that the procedure ‘Count’ is called 
from the main program just like any other 
procedure (no line numbers like Basic!) 

A function is declared in a similar 
manner, although its operation is 
different 


PROGRAM Table; 

VAR 

1: INTEGER; 

FUNCTION Square (N : 
INTEGE! 


INTEGER) 


BEGIN 
N:=N*N 
END; 
BEGIN 
FOR I:=1T0 10 DO 
BEGIN 
WRITE(|); 
WRITELN(Square(|)) 
END; 
END 


In the example, I have used the function 
‘Square’ directly, but as with normal 
functions itis possible to pass the result to 
a variable. 


Control Structures 


Commodore Basic is a bit limited as far as 
control structures are concerned. Pascal 
on the other hand, offers the programmer 
some very elegant means of controlling 
program flow. 

‘One control structure which has 
already been covered in the examples is 
the FOR..DO loop, which is similar to the 
Basic FOR..NEXT: 


FOR i:=1 TO 10 DO 
WRITELN(I); 


DOWNTO is used to reverse the loop: 


FOR I:=10 TO 1D0. 
WRITELN(I); 


To include more than one statement 
within the loop boundaries, a compound 
statement is used 


FOR I: 
BEGIN 
Statement; 
Statement; 


TO 20DO 


Statement 
END; 


One last point about a FOR..DO Hlop is 
that unlike Basic, Pascal does not like the 
index (the variable after the FOR) to be 
altered within the loop itself. 

Probably the major drawback with the 
FOR..DO type of loop is that you have to 
specify an end to the loop. That is, a 
FOR..DO loop must have fixed 
boundaries - even if passed by variables. 
Pascal offers a couple more control 
structures which are more flexible. 

The first of these flexible control 
structures is REPEAT..UNTIL: 


REPEAT 
A=A41; 
WRITELN(A) 

UNTIL A=10 


Notice that A would have been 
initialised before entering the REPEAT 
loop. Also note that compound 
statements do not have to be used. 
Instead, statements are merely separated 
by the semi-colon. Can you see why this is 
the case? 

You can see from the example that a 
boolean test is performed after the 
UNTIL. Any of the boolean operators can 
be used in this test including‘ ’, ‘=’ andso 
fon. The most important point worth 
remembering about the REPEAT..UNTIL 
loop is that the statement(s) within it will 
be performed at least once. This is 
because the test is done at the end of the 
oop. 

The second ‘ever-so-flexible’ control 
structure is the WHILE..DO loop which 
takes the following form: 


WHILE level desirable DO 
BEGIN 
level:=level+1; 
mix 
END; 


Notice that the boolean test is performed 
before any statements are executed so 
that if the boolean test is false no 
statement will be executed. A final point 
to note is that, unlike the REPEAT..UNTIL 
loop, multiple statements must be treated 
as compound statements i.e. with a 
BEGIN..END. 


The final control structure to be 
considered is the CASE statement. This is 
used in situations where the number of 
alternatives is greater than two. It is best 
understood by example; 


CASE month OF 
1:WRITELN(‘January’); 
2:WRITELN(‘February’); 
3: WRITELN(‘March’); 

‘12: WRITELN(‘December’) 

END; 


In the example the variable ‘month’ has a 
certain value. Depending on what that 
value is, perform a differentaction, That is 
exactly what the CASE statement does. If 
‘month’ is equal to five, then ‘May’ will be 
printed, and so on. 

Oxford Pascal 

Oxford Computer Systems 

Disk 

Not all compilers produce native machine 
code, some produce what is known as P- 
code. The version of Pascal from Oxford 
Computer Systems does just that. The 
result is an executable program that 
doesn’t run very fast. However, it should 
be noted that there are numerous Pascal 
P-code compilers because they are easy to 
implement. 

Although Oxford Pascal is quite 
expensive, you do get a lot for your 
money. First, it follows the Pascal standard 
almost to the letter. Because of this it 
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could be used as a serious Pascal training 
tool. 

‘A major problem with disk based 
compilers is the time it takes from writing 
the program to running it! Because of this, 
Oxford Pascal offers two methods of 
running Pascal programs. 

The first method is to use the resident 
compiler. This is the default option when 
the compiler is first loaded. In this mode it 
is possible to write, amend, compile and 
run a Pascal program without having to 
access the disk drive. This allows learners 
to get their feet wet and generally muck 
about. 

The second method of operation is 
disk mode. Here, a program has to be 
developed in the standard method. That 
is, entered, saved to disk, compiled and 
re-edited if any errors occur. This mode 
does offer numerous advantages though 
Programs can be much larger as 
compilation is from disk. Other 
advantages include data file handling, the 
availability of the full compiler syntax, 
external procedures and so on. Object 
code can also be converted to runas stand 
alone code. 

Machine dependant features include 
a form of peek and poke, colour and 
sound and some graphic commands. 
Most notable of these is the window 
command that allows the screen to be 
split between the high-resolution graphic 
screen and the text screen. 

Pascal 64 

‘Orpheus Ltd 

Tape 

Pascal 64 and Oxford Pascal are so similar 
in many ways that most of the comments 
in these reviews apply to both packages. 

‘As with Oxford Pascal, Pascal 64 offers 
an almost complete definition of Pascal as 
defined in the User Manual and Report by 
Wirth & Jensen. It is however, a cassette 
version and does not produce standalone 
code (i.e. does not have a disk mode). 

The Pascal source is entered in an 
editor which is very similarto the standard 
C64 editor. 

There are a few differences and 
additions. Namely, source code can be 
entered with indentation, thus showing 
the program structure. Additions to the 
standard editor include commands such 
as search and replace, auto line 
numbering, renumber, delete and so on. 

The source program can be compiled 
with or without a listing, which can be 
directed to the printer. The object code 
can then be run and/or saved to tape. But 
as stand alone programs cannot be 
produced, it is necessary to have the 
compiler in memory when running any 
object code 

‘Additions to the standard are similar to 
what Oxford Pascal offers. But the general 
purpose DRAW command in Pascal 64 is 
much faster (see benchtests). Additional 
features include sprite handling, the 
ability to read a light-pen and the joystick 


ports. 

Both Oxford Pascal and Pascal 64 have 
common faults. First, both packages are 
slow (see benchtests). In fact neither of 
the two compilers is that much faster than 
Basic. This is a great pity as one of the 
advantages of Pascal is its speed, 

Other problems include flickering of 
the high-resolution graphics screen. But 
the biggest fault is that this screen is 
divided into 250 by 200 pixels, why not the 
full 3202 
Pascal 64 
First Software 
Disk 
When | first heard about this package | 
though; “Great, a true Pascal compiler.” 
However, after using it | have mixed 
feelings; it’s both very good and really 
awful. 

The package consists of a disk and 70m 
page poorly written manual/user guide. 
The software was written by a German 
company called Data Becker and the text 
of the manual and software have suffered 
through translation! 

The compiler is very disk intensive and 
takes about three stages before a program 
can be run, The tasks involved in 
developing a program with this package 
are; write the source, compile thesource, 
link the object code and save object code 
to disk. On the good side the compiler 
produces compact stand-alone code, but 
don't expect to achieve that in five 
minutes. 

The biggest let-down with this 
package is the first stage of producing a 
program. There is no editor and it is 
necessary to enter the source code using 
the standard editor. Not only is this a 
bother (there are no extra editing 
commands), but it isa disaster. The reason 
for this is simple. Part of the ‘beauty’ of 
Pascal is the ability to write programs that 
are indented, This makes the program 
look neater, easier to read and identify. 
Because Pascal 64 requires the source to. 
be entered using the standard ’64 editor 
no indentation is allowed (unless spaces 
are preceding by a ’;’ which makes the 
source look ugly!) 

Another weird thing about the 
package is that all Pascal keywords must 
be followed by a space character. This is 
non standard, and the more experienced 
programmer will be frustrated by this, 
whilst the beginner will pick up a bad 
habit. Why a space is required, is beyond 
me. 

‘Although the review so far has been 
negative, things get better after the 
source has been entered. Once the code 
has been compiled and linked a machine 
code file is produced and can be run 
stand-alone. 

The compiler itself is the best of the 
three packages reviewed, offering more 
advanced features. These include com- 
prehensive file handling, external 
procedure support, high-resolution plot, 


sprite command etc. 

An integer command enables faster 
execution if only integers are being 
handled. Another impressive feature is 
the ability to run a procedure as an 
interrupt. The constraints on this are 
rather limited, but it could be useful. 


Table 1 — Pascal Reserved Words 

Here is a list of Pascal reserved words. 
Note that this list is the required set of 
words and that some versions may have 
more - but not less. 

AND, ARRAY, BEGIN, CASE, CONST, 
DIV, DO, DOWNTO, ELSE, END, FILE, 
FOR, FUNCTION, GOTO, IF, IN, LABEL, 
MOD, NIL, NOT, OF, OR, PACKED, 
PROCEDURE, PROGRAM, RECORD, 
REPEAT, SET, THEN, TO, TYPE, UNTIL, 
VAR, WHILE, WITH 


Table 2 — Standard Functions and 
Procedures 

Every version of Pascal should have the 
following functions and procedures (with 
the possible exception of NEW and 
DISPOSE). All implementations of Pascal 
on the 64 have more pre-defined pro- 
cedures which deal with colour and so on. 
Note that the brackets indicate an 
argument. 

GET(), PAGE(), PUT(), READ, READLN, 
RESET(), REWRITE(), WRITE, WRITELN, 
ABS(), ARCTAN(), COS(), ESCP(), LN(), 
SIN(), SQR(), SQRT(), EOF(), EOLN(), 
ODD(), CHR), ORD(), ROUND(), 
TRUNC(), PACK(), UNPACK(), NEW(), 
DISPOSE(), PRED(), SUCC() 


Summary 


If you intend to learn computer science 
then | would strongly recommend that 
you get a Pascal compiler for your 64. 
Pascal has a small amount of reserved 
words, yet many of the up and coming 
fifth generation languages incorporate 
Pascal-like structures. 

‘As far as recommending one of the 
three packages | can only suggest this 
If you wish to learn Pascal, then Oxford 
Pascal is by far the best. Even though 
‘Orpheus’ Pascal ’64 is very similar, the 
disk operation within Oxford Pascal is a 
must. However, Oxford Pascal is abit 
pricey, so Orpheus’ Pascal 64 would be a 
very good second 

For the more experienced 
programmer | would recommend First 
Publishing’s Pascal 64. Even though the 
user interface and daft syntax require- 
ments are off-putting. I say this because 
the results are quite fast, and it does havea 
number of advanced features not found 
in the other packages. 


David Janda is prepared to discuss this 
subject further through electronic mail. 
He can be contacted on the following 


One-To-One: 13419001 
Prestel: 919992677 


BORED WITH SHOOT’EM UP SPACE INVADERS ? 
thenit's timeto 


 VENTURENUNKNOWN... 


Enter the word of computer adventure. Each adventure takes several weeks to master, providing 
ours of fascination and nsque. You must use your magnation and agi to unlock the 
‘mysteries ofeach adventure. Map sis are essential since each Sierra adventure contains over a 
hundred full colour computer generated images which lead you n every drection, You'l need to 
‘muster up all your wit and log and perseverance for each Sierra adventure wll prove atest to 
your maghation and ingenuty, 


THE WIZARD AND THE PRINCESS 
Become the hearty and steadfast adventurer who rescues the fa princess from the creadtul 
\ wizard, Hari. He has taken her to his towering caste beyond the great mountains. You must 
Cutwrt and outmanaeuvre the mystical power of the ward which has grown dark and potent 
though tme. Begn your adventure inthe vilage of Serinla, but take heed, everything s not as 
may appear 


j ULYSSES AND THE GOLDEN FLEECE 
Protected by the gods, the Golden Fleece; legendary treasure of ancient mythology has been 
ept from man for many decades. Many valant men have attempted its recovery, ut none have 
been successfun possessing forany lenath of ime 
fs Ulysses you ae assigned tthe task of reteving the ‘Golden Fleece’ and retum tto 
the King You set sal fom Ancient Greece and on your voyages encounter many ofthe foes 
that troubled your predecessors the wicked Srens, the one eyed Cyclops; Puto, 
‘mythical dod ofthe under 
word and other deadly 
enemies. Legend acclaim 
Uysses as the most daring 
and skilled seaman of al time. 
Gdn pocketed Toga 
and.chan armour t's 
upto youto prove tl 


MISSION ASTEROID 
Aterble tragedy s about to happen. .An asteroid of Incredible size ts headed fora rect colsion 
wth the earth. The predicted Impact could destroy al fe-unless something's done quickiy 

t's vour duty to fy tothe asterok ina brave attempt to alerts course. But time ts ofthe 
sence! You mus travel quchy and cary out your tasks precisely fdsaster isto be avoided. 
‘ouhavea predetermined tein which to achieve your objective. Be quch and careful 
the future ofthe earth sn your hands alone! 
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THE AIM OF THIS SERIES OF 
programs is to provide the 
reader with a set of tools to aid 
in the production of 6502 
machine code programs on a 
C64 suitably equipped with 
41541 disk drive. 

There are three separate 
programs; a Machine Lang- 
uage Monitor/Editor, a Macro 
Processor and an Assembler. 
The Monitor is essentially the 
control program from which 
the other two may be called 
upon to process source code 
written using the Editor. 

The Macro Processor is not 
a full implementation since it 
does not handle conditional 
processing. However, it does 
allow sections of source code 
to be written asa “macro” with 
parameters for later inclusion 
in source code programs. 

The Assembler is a two-pass 
type which produces an 
executable disk file which may 
be loaded into memory by 
using a simple Basic command: 


LOAD “filename” 8,1 


The programs are disk- 
based since it was necessary to 
have the random access and 
reliability that a disk drive 
affords. 

1 will first deal with the 
Monitor/Editor program and 
then the Macro Processor and 
Assembler in turn. 


The Monitor 


The four Basic listings, when 
loaded and RUN in sequence 
1-4 will POKE the complete 
Monitor/Editor program into 
memory. Each listing contains 
REM statements to show 
where the various sections of 
code begin and end. | suggest 
that you type in and save all 
four programs before you 
attempt to generate the code. 
‘A word of caution here; check 


ACH 1 


Monitor Command Summary 
Command Description 
+pest,acxryFsp input processor register values. 
The R command outputsa similar 
format allowing free use of the 
C64 screen editor. 
input 8 consecutive byte values 
into memory starting at addr. 
The M command outputs a 
similar format allowing free use 
of the Cé4 screen editor. 
initialises, performs a warm start. 
display contents of memory 
between addr and addr2. 


*addr,byti...byt8 


1 
M addr1,addr2 


R displays processor register 
values. 

x exits to Basic command mode. 

G addr restores processor register values 


and begins execution at addr. 
Taddr1,addr2,addr3_ copy the contents of memory 
block addr - addr to a block 
startling at addr3. 
fill the memory block addr1- 
addr2 with the value byt. 


F addr1addr2,byt 


Note that in the above commands, the value byte may be 
given in ASCII format by preceding the character by the 
apostrophe (_ ). For example, F 5000,6000, A will fill the 
block 5000-6000 hex with the value 41 hex, the ASCII 
code for “A”. 


L filename loads a file into memory at its 

original address. 

S filename addr1,addr2save the memory block addr1- 
addr2 to a disk file with name 
filename. Filenames should not 
contain spaces. 


Monitor Command Summary — Multiple 
_Letter Group 


RESET causes the machine to cold start 
DIR displays current disk directory 
CAT displays current disk directory 
DERR displays disk drive status 

INIT initialises drive (disk 1 command) 
COMPACT validates disk (disk V command) 


FORMAT diskname,ID formats disk (disk N command) 
COPY. filename=copies a file (disk C command) 
filename 

RENAME filename= renames a file (disk R command) 
filename 

SCRATCH filename deletes a file (disk S command) 


HEX sets default I/O mode to hex 

DEC sets default 1/O mode to decimal 
TTY defaults output device = PRINTER, 
vDU defaults output device =SCREEN 


EDITOR enters Editor mode 


your typing carefully as no 
checksum facility is provided. 

When all four are ready to 
be RUN, load and execute 
them each in turn then give the 
following Basic direct 
command: 


POKE43,0:POKE44,130:POKE 

45,128: POKE46,142:SAVE" 

MONITOR” 8,1 

Having done this, type: 

POKES3,1:POKE44,8: NEW 
You should now have a 


copy of the actual program on 
disk and are ready to test it out. 


Te: 


g the Monitor 


Enter the monitor by issuing 
the direct Basic command: 


SYS 33280 


You should be given the 
message: 


COMMODORE 64 UTILITY 
SERIES. 

MONITOR EDITOR O.S. V1.2 
(C) 1985 S.D.C. 


followed bya" promptand 
a flashing cursor. You are now 
in Monitor command mode. It 
is from this that you will com- 
mand most of the functions of 
the Monitor/Editor and the 
other programs. 

‘Asummary of commands is 
given later but for now try the 
following commands. 

Type DERR followed by 
return. The disk status is given 
on screen in a form similar t 


DISK DR. :0, OK,0,0 


where DISK DR, indicates that 
this is a disk status report. 
Machine reports are prefixed 
by MACHINE. 

Now type DIR. The 
directory of the current disk 
will be displayed on screen ina 
format similar to that obtained 
by using the more usual Basic 
method LOAD“$”,8. 


ae Se SS a LC 


Note that some commands, 
such as COPY and RENAME 
automatically produce a disk 
status report to show whether 
or not the command has been 
carried out successfully. 

The formats of the disk 
commands SCRATCH, COPY 
etc. are the same as are givenin 
the 1541 disk users manual. 
Note that in all cases, spaces, 
and not quotes, are required 
around filenames. For 
‘example, the command to save 
a block of memory to disk is S. 
Thus the format is: 


S filename addr1,addr2 
and not 
S “filename” addraddr2 


Now type I. This will 
perform a warm start into the 
. If you type X, the 
re-enter BASIC. 
into the Monitor, 
simply type the SYS 33280 
‘command again. 

One thing to note is that 
the 6502 BRK vector is now set 
to jump into the monitor. This 
means that you may insert BRK 
instructions into your machine 
code programs to act as STOPs 
for debugging purposes. Tosee 
the effect of this, type the 
following: 


POKE2,0:SYS 2 


A zero byte is the code for 
the 6502 BRK instruction. You 
will be given the entry message 
as before but this time it will be 
preceded by: 


“*BREAK** 


indicating that a BRK 
instruction was encountered 
during execution of a machine 
code program. 

Any other words typed in are 
assumed to be “external” 
commands i.e. disk files which 
act as commands. The 
programs MACRO and 
ASSEMBLER are examples of 
these. When you want to call 
the Macro Processor for 
example, assuming you called 
the program MACRO, you 
simply type MACRO plus a 
couple of filenames and the 
Macro processor will be loaded 
and run. An external command 
is assumed to begin at address 
9000 hex. Therefore, if you 
want to write a program to act 
as an external command, it 
should have a start address of 


Command 
A 
D 
R 
L 
M 
s 
NEW. 
' 
memory. 
1* . — : save file and e 
bitte : save file without save. 


3 filename : save file with a new name and exit. 


Editor Commands 


Description 
Auto line numbering this is a 
useful feature since it does away 
with the need to type in line 
numbers, Two formats are valid, 
1 A: start 10, increment 10 

2 A10,20 : start 10, increment 20 
Format 2may of course use other 
numbers. 

Delete lines there are two 
methods of line deletion: 

1 The usual Basic method, typea 
line number. 

2 The D command. An example 
would be D20-60 which would 
delete lines 20 through to 60. 
Renumber lines this simply re- 
numbers the lines of a source 
code program. The format is the 
the same as for the A command. 
List program lines ~ the RUN/ 
STOP key may be usedto termin- 
ate the listing. Ifa line number is 
supplied, listing will commence 
from that line e.g, L200will begin 
isting at line 200, 

Merge file - the format is Mfile- 
name. The file named will be 
merged onto the end of the file 
currently in memory. 

Scratch (delete) a file - this is 
similar to the Basic command 


Initialise - re-enter editor 
deleting any file currently in 


Exit editor - there are three for- 
mats for this command. 


9000 hex. 


execution, 


the end of 
JMP $8200 
instruction will cause a re-entry 
to the monitor. 


The Editor 


Assembler expect to find their 
source code arranged in these 
fields. 

On a normal C64 screen, 
there are 25 rows of 40 
characters. The editor arranges 
the screen such that there are 


The Editor is provided so as to 
allow preparation of source 
code in the correct format for 


the Macro Processor and 
Assembler. The basic idea 
behind the Editor screen 


format is that source code 
symbols, operands and 
mnemonics all have defined 
areas in a source line, These 
areas are known as FIELDS and 
both the Macro Processor and 


four fields of 10characters each 
numbered one to four starting 
at the left side. Since the 
normal screen editor will 
accept up to 80 characters i.e. 
two lines of text, the last field- 
field four ~ may extend for up 
to a maximum of 50 characters. 
Field one is only used by the 
Editor to accept and display 
line numbers. It is not actually 
stored in the final source 


program. Field two is the 
SYMBOL or LABEL field, field 
three is the INSTRUCTION or 
MNEMONIC field and field 
four is the OPERAND field. 

The functions of these fields 
will become clearer as we go 
on to exp the Macro 
Processor and Assembler. 

A typical Editor screen 
layout is shown below. The top 
line is for guidance only and is 
not on screen. 

FIELD 1 FIELD 2FIELD 3FIELD 4 


1000 LABEL1JSR DELAY 
1010 LDA $40 
1020 ASL A 
etc... 


If you're wondering how 
you are going to keep all the 
field entries in the right places 
then read on. When in edit 
mode, the function key F1 is 
used as a TAB key. When 
pressed, it will advance the 
cursor from its present position 
to the start of the next field. For 
example, suppose the line 1000 
in the above example was 
being typed in, The line 
number would be typed in and 
the F1 key pressed. The cursor 
would be advanced to the start 
of field 2 - the L of LABEL1. 
Pressing: F1 again would 
advance the cursor to the start 
of field 3 - the J of JSR and so 
on. 

This feature coupled with 
an auto line numbering facility 
makes for easy code entry. 

Other facilities include line 
renumbering, block line 
delete, source code file 
merging and single line delete. 
A program is entered in a 
similar fashion to a Basic 
program with the line 
numbers. These numbers are 
for editing purposes only and 
do not affect the final object 
code generated by the 
assembler. All the normal 
Commodore screen editing 
facilities are supported by this 
editor. 


Entering and Leaving 
the Editor 


While in Monitor command 
mode, enter the command 
EDITOR. The message EDITOR. 
ENTER FILENAME will appear. 
You should enter the name of 
the file you wish to use. If the 
file exists on the current disk 
the Editor will read itin and you 
will be able to work on it. If 
however the file does not exist 
on the current disk, the messge 


cE 
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NEW FILE will be printed. In 
both cases, a flashing cursor 
(no prompt) will signify Editor 
command mode 

Before going on to explain 
the Editor commands, a word 
‘or two about leaving it. The 
name entered as the filename, 
is stored by the editor. At the 
end of the editing session the 
user may simply enter the 
command * and the file is saved 
back to disk. An auto disk 
validate is carried out 

This is done to prevent 
problems associated with the 
1541“ 0:” bug. In some cases 
it may take a long time to 
validate a disk especially if itis 


getting dull. Some of you may 
find this a bit of anuisance but | 
personally prefer it to a 
corrupted disk. If you want to 
do away with this facility, refer 
to listing seven which contains 
details on removing it. 

(see Editor Commands). 


When you have the Macro 
Processor and the Assembler 
complete, | will give some 
programming examples to let 
you get used to the operation 
of the Editor and its formats. 
Next month | will give listings 
‘of the Macro Processor and a 
description of Macros and 
Macro processing. 


er 


S REM ** JUMP TABLE ** 

6 REM *#8# ewww eww 

10 DATA 76,114, 137,76,152,135,76,1 
31,135, 76,189,134,76,139, 132,76 
20 DATA 156,132,76,94,132,76,51,13 
2,76,17,132,76,35,132,76,45 

30 DATA 132,76,109,135,76,18,135,7 
6,16,141 

34 REN #*000ee eee 
wane 


35 REM ** COMMAND & MESSAGE TABLES 
ey 


36 REM *#46ee eee 
wee 

40 DATA 77,0,82,0,71,0,84,0,70,0,7 
6,0,83,0,43,0,42,0,73,0,88,0 

SO DATA 82,69,83,69,84,0,68,73,6e, 
0,67,65,84,0,83,67 

60 DATA 82,65,84,67,72,0,70,79,82, 
77,65, 84,0,73, 78,73 

70 DATA 84,0,67,79,80,89,0,82,69,7 
8,65,77,69,0,84,89 

80 DATA 80,69,0,67,79,77,80,65,57, 
84,0,68,69,82,82,0 i 

SO DATA 72,69,88,0,68,69,67,0,69,6 
8,73, 84,73, 82,0,85 

100 DATA 68,85,0,84,84,89,0,255,83 
,133,45,133,114,134,50,134 

110 DATA 248,133,6,130,3,130,208,1 
33,171,133, 114, 137,158,134, 226,252 
120 DATA 189,136,189, 136,57, 135,60 
,135,101,135,63,135,66,135, 46,136 
130 DATA 98,135,9,133, 223,135,226, 
135,91,139,150,136,156,136,13,10 
140 DATA 67,79,77,77,79,68,79, 82,6 
9,32,54,52,32,85,84,73 

150 DATA 76,73,84,89,32,83,69,82,7 
3,69,83,46,13,10,77,79 


more 


160 DATA 78,73,84,79,82,32,69,68,7 
3,64, 79,82,32,79, 46, 83 

170 DATA 46, 32, a6, 49,46,50,13,10,4% 
0,67,41,32, 4s, 57,56, 53 

180 DATA 32, 83, 46, 68, 46,67,46,13,1 
0,13,10,0,13,13,10,42 

190 DATA 42,32,66,82,69,65,75,32,6 
9,78,8%,68e, as, a2, 42, “2 

200 DATA 13, 10,0,42,79,75,46,13,10 
,0,13,10,78,69, a7, 32 

210 DATA 70,73, 76,69,13,10,13,10,0 
,13,10,69, 68, 73, 64,73 

220 DATA 62, 135 10,0,13,10, ae 42,69 
,62,62,79, a2, ae 42, 13 

230 pata 10, Qo, 13, 10, 77,65,67,72,73 
,78,69,32, 5B, 32, 0,68 

240 DATA 73, 83, 75,32,68,682,32,58,3 
2,0,13,10,32, 32,32, 32 

250 DATA 80,67, 32, 32,83,82,32,65,6 
7,32,68,82,32,89,8e, 32 

260 DATA 83, 80,13,10,62,43,32,0,13 


» 10,695,768; a4, 63, a2 
264 REM #e0e nana RR 


ween 
265 REM ** INPUT EVALUATION SUBRT. 
” 


266 REM *#ee REN 
eee 

270 DATA 32,70,73, 76,69, 78,65,77,6 
9,32,0,238,64, 4e, S56, 25s, 3e 

280 DATA 138,173, 76,247,183,201,468 
,144,18,201,71, 176, 4, 201, sé, 176 
250 DATA a; 41, is, 36, 201, 65, 144,3,2 
33,55,96,76, a 176, 32, 121 

300 DATA O, 32, 161, 131, 72,32,115,0, 
32,24,130, 144) 20, 104, io, 10 

310 DATA 10, 10, 133,2,32,121,0,32,1 
61, 131,,5,e, 133),2, 765 11s 

320 DATA 0,104, 133, 2,96,32,206,131 
,165,2,133,20,32,121,0,32 

330 DATA a; 130, 176,1,96,32,206,13 
1,165,20, 133, 21,165,2, 133, 20 

340 DATA 98; 32; 27, 130,14%4,1,96,201 
,65,144,6,201, zie 176, 2) sé 

350 DATA 36, 24,96,201, 48, 144,250,2 
01,568,176, 246, 56,96, aes 19,177 

360 DATA 144,241,396, 163, 0,133,20,1 
33,21,32,121,0,201, 39, 208,6 

370 DATA aes 115, o, 133, 20, 36, I7A RT 
4,2,240,3,76,245,131,32, 121 

380 DATA 6,76,175,131 

1000 FORS=33280 TO 33875 

1010 READA:POKES,A 

1020 NEXT 


1030 PRINT” FINISHED” 


he 


FER FS RACINE LUT RES NM 


| i Monitor Part 2 


5 REM ** OUTPUT SUBROUTINES ** 

6 OREM **#4000eeeew eee 

10 DATA 169,32, 76,210,255, 169, 44,7 
6,210,255, 169,13, 32,210,255, 169 
20 DATA 10,76,210,255,169,147,76,2 
10,255, 72,74,74, 74,74, 32,129 

30 DATA 132,32,210,255,104,41,15,3 
2,129, 132,76,210,255,201,10,144 
40 DATA 3,105,54,96,9,48,96,173,17 
4,2,240,8,152,32,109,132 

50 DATA 138,76, 109,132, 152,76, 205, 
189, 72,173,174,2,240,4, 104, 76 

60 DATA 108,132,104, 134,253,132,25 
4,170,169,0,32,205, 189,164,254, 166 
70 DATA 253,96, 169,6,160,5, 162,15, 
140, 32,208, 141,134,2,142,33,208,96 
74 REM *#0000eeeee eee eee eee 
teen 

75 REM ** ERROR HANDLING *#* 

76 REM **00e seen ene 
sane 

80 DATA 138,16,3,108,2,3,72,32,190 
,138, 169,98, 160,131 

$0 DATA 32,30,171,104,10,170,169,1 
26,133, 157,189, 38,163,133, 34,1689 
100 DATA 39,163, 133,35, 32,204,255, 
169,0,133,19,32,220,170,160,0 

110 DATA 177,34,72,41,127,32,71,17 
1,200,104, 16,244, 32,122,166, 32 

120 DATA 18,130,108,2,3,32, 18,130, 
169,111,160,131,32, 30,171,152 

130 DATA 15,32,198,255, 32,228,255, 
32,210, 255,201,13, 208,246, 162,0 


140 DATA 32,198,255, 32,18, 130,108, 
2,3 

144 REM #***0e00eeeee eee e ene eee 
wee 

145 REM ** MONITOR O.S. SUBRT. 

146 REM ##00000tenemenen nee new een 
soe 

149 DATA 169,122,160,131,32,30,171 
150 DATA 172,168,2,174,167,2,32,12 


,130,162,0,32,89,132,189,169 

160 DATA 2,32,15,130,232,224,5,208 
,@42,32,18,130,108,2,3,32 

170 DATA 21,130,165,20,133,251,165 
ped ias,e52,92,c59,174, 3c, 21,130 
180 DATA 32,18,130,169,62,32,210,2 
55,169, 42,32,210,255,32,84,132 

190 DATA 164,252,166,251,32,12,130 
,160,0,32,89,132,177,251,32,15 

200 DATA 130,200,192,8,144, 243,32, 
225,255, 240,22,152,24,101,251,133 
210 DATA 251,165,2S52,105,0,133,e52 


197,21, 144,197, 165,251,197,20,144 
220 DATA 191,32,18,130,108,2,3,32, 
21,130,165,20,133,251,165,21 

230 DATA 133,252,160,0,132,90,32,2 
$3,174, 32,21,130, 164,90, 165,20 
240 DATA 145,251,200, 132,90,192,8, 
144,235, 108,2,3,32,21,130,165 

250 DATA 20,166,21,141,167,2,142,1 
68,2, 162,0,134,253, 32,253,174 

260 DATA 32,21,130,165,20, 166,253, 
157,169, 2, 232,134,253, 224,5, 144 
270 DATA 234,108,2,3,32,21,130,165 
20, 166,21,133,251,134,252, 32 

280 DATA 253,174, 32,21,130, 165,20, 
166,21, 133,253,134, 254, 32,253,174 
290 DATA 32,21,130,160,0,165,20,14 
5,251, 230,251, 208,2,230,252,165 
300 DATA 251,197,253, 208,240,165,2 
S2,197,254,208,234,108,2,3,32,21 
310 DATA 130,165, 20,166,21,133,251 
134,252, 32,253,174,32,21,130,165 
320 DATA 20,166,21, 133,253, 134,254 
32,253,174, 32,21,130,160,0,177 
330 DATA 251,145, 20,230,251,208,2, 
230,252,230,20,208,2,230,21,165 
340 DATA 251,197,253, 208,234,165,2 
52,197,254, 208,228, 108,2,3,32,121 
350 DATA 0,240,13,32,21,130,165,20 
,166,21,141,167,2,142,168,2 

360 DATA 174,173,2,154,173,168,2,7 
2,173, 167,2, 72,173, 169,2,72 

370 DATA 173,170,2,174,171,2,172,1 
72,2,64, 169,139, 162,227,141,0 

380 DATA 3,142,1,3,169, 131,162,164 
113273, 24e,3,3,174,173 

390 DATA 2,154, 169,128,133, 157,76, 


123,227 
400 REM ##*ee ane R eee RM 


wee 
1000 FORS=33876 TO 34492 
1010 READA:POKES,A 

1020 NEXT 

1030 PRINT”FINISHED” 


E 
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S REM # eee RR 
oe 

6 REM I/O SUBROUTINES 

7 REM # eee 
- 

10 DATA 32,121,0,162,0, 164,122,132 
,93,185,0,2,240,15, 201,32 

20 DATA 240,11,200,232,224,50, 144, 
241,162,23,108,0,3,132, 122,224 

30 DATA 0,208,5,162,8,108,0,3,164, 
93,96, 32,9,130,134,2 

40 DATA 152,170, 169,58,202,157,0,2 
,202,165,94,157,0,2,134, 94 

50 DATA 166,2,232,232,134,2,165,94 
133,90, 169,2,133,91,164,2 

60 DATA 169,0,145,90,96, 169,15, 162 
,8, 160,15, 32,186,255, 169,0 

70 DATA 32,189,255, 76, 192,255,169, 
15,76,195,255, 162,15, 32,201,255 
80 DATA 165,94, 160,2, 32, 30,171,162 
,0,76,201,255,169,83,44,169 

SO DATA 78,44,169,67,44,169, 82,133 
,94, 32,232,134, 32,40,135,76 

100 DATA 9,133,141,70,2,169,0,141, 
71,2,169,1,133,2, 169,70 

110 DATA 133,94, 76,40,135,169,86,+ 
4,169, 73,32, 79,135,108,2,3 

120 DATA 32,9,130,138,72,152,170,1 
04, 160,2,76,189,255,169,1,162 

130 DATA 8,160,1, 76,185,255, 32,33, 
130,32, 122,135,169,0,32,213 

140 DATA 255,144,5,162,4,108,0,3,1 
08,2,3, 32,33, 130,32, 122 

150 DATA 135,169, 32, 32,255,174, 32, 
21,130,165,20,166,21,72,138,72 
160 DATA 32,253,174, 32,21,130,166, 
20, 164,21, 104, 133,21, 104, 133,20 
170 DATA 165,1,41,254,133,1,169,20 
,32,216,255,8,165,1,9,1 

180 DATA 133,1,40,144,5,162,24,108 
,0,3, 32, 183, 255, 208, 246,108 

180 DATA 2,3,169,255,44,169,0,141, 
174,2, 169,51, 160,131, 32,30 

200 DATA 171,108,2,3,32,207,255,72 
,32,183,255,41,64,208,2, 104 

210 DATA 96,104, 162,0,32,198,255,1 
69,2, 32,195,255, 108,2,3,169 

220 DATA 2,162,8,160,2, 32,186,255, 
32,33,130,24,32, 192,255,176 

230 DATA 11, 32,183,255, 208,6,96,16 
2,2,76,198,255,162,4,108,0 

240 DATA 3,32,12,136, 32,204,255, 32 
,131,136, 32,241,135, 32,241,135 


250 DATA 32,241,135, 32,241,135, 32, 
241,135, 32,241,135, 160,0, 32,241 
260 DATA 135,48,251,153,0,2,200,20 
1,0, 208,243, 32,204,255, 32,120 

270 DATA 136,169,0,160,2,32,30,171 
,32,18,130,32,204,255,32,131 

280 DATA 136, 32,225,255, 240, 140,16 
0,0,76,61,136,173,175,2,208,1 

290 DATA 96,162,200, 76,201,255, 162 
,2, 76,198,255, 162,0,142,175,2 

300 DATA 32,201, 255,169,200, 32,195 
255,96, 32, 136,136,108,2,3 

310 DATA 169,200,141,175,2,162 

311 REM *#0eeeeeeewnaenee nee 
Prey 

312 
FOR 
313 
314 
315 
316 
317 
D 
318 
oane 
319 DATA 160,1,32,186,255,169,0,32 
183,255 

320 DATA 169,4,141,147,2,32,192,25 
5,162,200, 32,201,255, 108,2,3 

330 DATA 32,135,136,169, 36,133,251 
, 168,468, 133,252,169,2, 162,251,160 
340 DATA 0, 32,189,255,169,1,162,8, 
160,0, 32,186,255, 32,192,255 

350 DATA 144,10,72,165,184,32,195, 
255,104, 76,9,133,160,3, 132,183 

360 DATA 166,184, 32,198,255, 32,207 
, 255, 133,87, 32, 183,255, 208, 105, 32 
370 DATA 207,255, 133,88, 32,183,255 
208,95, 164, 183,136,208, 224,132,18 
ef 

380 DATA 32,207,255, 72, 32,183,255, 
170,104, 224,0,208, 75,164, 183,192 
390 DATA 80,176,69,153,0,2,170,240 
,4,230, 183,208,227, 162,0,32 

400 DATA 198,255, 166,87, 165,88, 32, 
205,189,169, 32, 32,210,255, 160,0 
410 DATA 185,0,2,240,6, 32,210,255, 
200, 208, 245,32, 18,130,162,0 

420 DATA 32,198,255, 32, 225,255,240 
,16, 32,228,255, 201, 32,208,5,32 
430 DATA 228,255, 240,251, 160,2,208 
,164,162,0, 32,198, 255,165, 184, 32 
440 DATA 195,255, 76,9,133 


REM THIS IS THE DEVICE NUMBER 


REM THE PRINTER 

REM *#* 

DATA 4 

REM == 

REM CHANGE TO WHATEVER YOU NEE 


REM oo ae en a ae ae mae ae ae 


2 eA TEE T 
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S44 
oo 
S45 
446 
one 
449 DATA 169,150,162,137,141,22,3, 
142,23,3,169 

450 DATA 198,162, 132,141,0,3,142,1 
, 3,169,219, 162,137,141,2,3 

460 DATA 142,3,3,234,234,234,76,18 
8,137,104,141,172,2,104, 141,171 
470 DATA 2,104,141,170,2,104,141,1 
69,2, 104, 105,255,141, 167,2, 104 

480 DATA 105,255,141, 168,2, 169,28, 
160, 131,32, 30,171, 76,114, 137,32 
4890 DATA 162,132,169,1,141,174,2,1 
69,130, 162,0,134,51,134,55,133 

500 DATA 52,133,556, 169,206, 160,130 
,32,30,171,186,142,173,2, 32,182 
510 DATA 132,169,0,133,157,32,35,1 
35, 169,62, 32,210,255,174,173,2 

S20 DATA 154, 32,96,165,134,122,132 
,123,32,115,0,201,62, 240,249, 201 
530 DATA 0,240,219, 166, 122,134,93. 
160,0,132,2,185,42,130,201,255 

540 DATA 240,65,201,0,240,25,221,0 
,2,208,4,232,200, 208,236,185 

550 DATA 42,130,240,3,200, 208,248, 
200,166,122, 230,2,76,8,138,189 

560 DATA 0,2,32,19,177,144,6,185,4 
2,130, 76,19, 138,165,2,10 

570 DATA 134,122,170, 189,152, 130,1 
33,20, 189,153, 130,133,21,32, 18,135 
580 DATA 108,20,0,165,93,133,122,1 
69,2,133,123,32,18,135,32,33 

590 DATA 130,32,122,135,24,169,0,3 
2,213,255, 176,6,32,35,135,76 

600 DATA 0,144, 162,4,108,0,3 

1000 FOR S=34493 TO 35443 

1010 READ A:POKES,A 

1020 NEXT 

1030 PRINT”FINISHED” 


REM a me ae a a a 


REM ENTRY POINT/MAIN LOOP 
REM 369606 a6 we ae ee 


5 REM #00aeee eee eee REN 
wee 

6 REM EDITOR SUBROUTINES 1 

7 REM S*6eee eee 
ae 

10 DATA 162,10,160,4,189,0,2,232,2 
00,153,251,1,185,251,1,208 

20 DATA 243,153,253,1,198,123,169, 
255,133,122,96, 120,169,116, 162,138 
30 DATA 141,4,3,142,5,3, 169,240, 16 
2,138,141,2,3,142,3,3 

40 DATA 169,255, 133,129,169, 104,16 
2,140,141,20,3,142,21,3,169,218 
50 DATA 162,141,141,0,3,142,1,3,88 
,96, 120,169,124, 162,165,141 

60 DATA 4,3,142,5,3,169, 32,133,129 
169,219, 162,137,141,2,3 

70 DATA 142,3,3,169,49, 162,234,141 
,20,3,142,21,3, 169,198,162 

80 DATA 132,141,0,3,142,1,3,88,96 
BY REM #e0eced ene 
rer 

85 REM ** EDITOR MAIN LOOP 

8G REM *#00eede eee enone 
Per 

89 DATA 108,2,3,32,35,135,32 

$0 DATA 18,135,32,96,165,134,122,1 
32,123, 32,115,0,170,240, 237,162 
100 DATA 255,134,58,144,68,201, 42, 
208,3,76, 252,139,201, 76,208,3 

110 DATA 76,88,141,201,82,208,3,76 
,241,140,201,73,208,6, 32,190 

120 DATA 138,76,91,139,201,68,208, 
3, 76,166,140, 201,83,208,6,32 

130 DATA 80,140, 108,2,3,201,77,208 
,3,76,178,141,201,65,208,6 

140 DATA 32,228,141,108,2,3,108,0, 
3,32, 107,169, 32,121,0,208 

150 DATA 3,76,230,140,76,159,164,3 
2,136,136, 169,73,160,131,32,30 

160 DATA 171,32,80,140,169,0,141,21 
74,2,169,152,160, 131,32, 30,171 

170 DATA 32,96,165, 134, 122,132,123 
,32,115,0,170,208,3, 76,109,139 

180 DATA 160,0,185,170,131,153,176 
12,200, 201,255, 208,245, 32,33, 130 
180 DATA 165,183,201,20,144,5, 162, 
23,108,0,3,160,0,162,3,177 

200 DATA 187,153,180, 2,200, 232,196 
183,144,245, 142,176,2, 169,180, 160 
210 DATA 2,133, 187,132,188, 202,202 
202,134,183, 32,122,135, 32,143,138 
220 DATA 169,0,32,213,255,144,13,3 
2,18,130,169,58, 160,131, 32,30 
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230 DATA 171,76,101,135,32,18,130, 
32, 228,139,32,99,166,108,2,3 

240 DATA 169,255,160,1,145,43,32,5 
1,165,165, 34,24,216,105,2,133 

250 DATA 45,165, 35,105,0,133, 46,96 
,160,1,177,43,208,3, 76,66 

260 DATA 140,32, 228,139,32,115,0,2 
40,13, 201,33, 240,45, 32, 33,130 

270 DATA 32,122,135,76,39,140,32,1 
22,135,173,176,2,162,177,160,2 

2680 DATA 32,189,255,166,45,164,46, 
169,43, 32,216,255, 144,3,76,210 

290 DATA 135, 32,183,255,240,3,76,2 
10,135 

29] REM *##eeceeeeeee een een 
oe 

292 REM TO REMOVE AUTO-UALIDATE, R 
EPLACE LINE 295 WITH THIS 

293 REM 295 DATA 234,234,234, 234,2 
34 

Sgy REN *He Ree eK m Reem 
oe 

295 DATA 169,86, 32,79,135 

296 REM *##0eeescerr nnn 
Peery 

300 DATA 32,190,138,169,1,141,174, 
2,32,18,130,76, 114,137 

S04 REM Heese sewn awe meme ee 
ee 

305 REM ** EDITOR SUBROUTINES 2 
306 REM +000 eeeeewe ween 
oone 

310 DATA 169,0,168,145,43,200,145, 
43,165,43,24,105,2,133,45,165, 44,1 
05,0,133 

320 DATA 46,76,99,166,165,197,201, 
64, 208,3,76,49,234,201,4, 208 

330 DATA 249,165, 198,208, 245,56, 32 
, 240,255, 152,56, 233, 10,176,252, 73 
340 DATA 255,105,1,170,232,160,0,2 
02,240,9,169,29,153,119,2,200 

350 DATA 76, 139,140,132, 198, 162,96 
, 160, 255, 136, 208,253, 202, 208, 248, 7 


6 

360 DATA 49,234, 32,115,0,32,21,130 
,32,19,166,144,61,165,95, 72 

370 DATA 165,96, 72, 169,45, 32,255, 1 
74%, 32,21,130,32,19,166,144, 42 

380 DATA 160,1,177,95,170,136,177, 
95,168,104, 133,96, 104, 133,95, 152 
390 DATA 160,0,145,95, 200,138,145, 
95,200, 177,95, 133,20,200,177,95 
400 DATA 133,21,169,0,141,0,2,76,1 
64, 164, 76,227, 168,32,247, 140 


410 DATA 108,2,3,32,115,0,240,20,3 
2,21,130,165,20,133,251,165 

420 DATA 21,133,252, 32,253,174, 32, 
21,130, 76,28,141,169,10,162,0 

430 DATA 133,251,133,20,134,252,13 
4,21,165,43, 166,44, 133,253,134, 254 
440 DATA 160,1,177,253,208,4, 32,18 
,130,96,160,3,165, 252,145,253 

450 DATA 136,165,251, 145,253, 136,1 
77,253,170, 136,177,253, 133,253,134 
,ene 

460 DATA 165,251,24,101,20,133,251 
, 165,252, 101,21, 133, 252,80, 209, 162 
470 DATA 15,108,0,3,32,115,0,240,9 
,32,21,130,32,19, 166,76 

480 DATA 110,141,165,43,166,44,133 
,95, 134,96, 160,1,177,95,208,6 

430 DATA 32,18,130,108,2,3,160,2,1 
77,95,170,200,177,95,32,205 

500 DATA 189,56, 32,240,255, 160,10, 
24, 32,240,255, 160,4,177,95, 240 
510 DATA 6, 32,210,255, 200,208,246, 
32,18,130,160,1,177,95, 170,136 

520 DATA 177,95,133,95, 134,96, 32,2 
25,255, 240,197, 76,110,141, 32,115 
530 DATA 0, 32,33,130,169,1,162,8,1 
60,0,32,186,255,165,45,56 

540 DATA 233,2,170,165,46,233,0,16 
8,169,0,24,32,213,255,176,3 

550 DATA 76,216,139, 108,0,3,169,84 
,160,131,32,30,171,108,2,3 

S60. DATA 32,115,0,208,13,169,10,16 
2,0,133, 251,134, 252,133,253, 76 

570 DATA 11,142,32,21,130,32,253,1 
74,165, 20,133,251, 165,21, 133,252 
S80 DATA 32,21,130,165,20,133,253, 
169,21, 162,142,141,2,3,142,3 

590 DATA 3,173,0,2,240,46, 166,251, 
165, 252,32,85, 142,169, 11,133 

600 DATA 198, 160,0,169,29,153,119, 
2,200,192, 11,144, 246,189,0,2 

610 DATA 157,119,2,202,16,247,24,1 
65,251,101, 253,133,251, 144,2,230 
620 DATA 252, 76,240,138, 169,240,165 
2,138,141,2,3,142,3,3,108,2 

630 DATA 3,134,99,133,98,162,144,5 
6,32, 73,188, 32,223,189,32,135 

640 DATA 180,32, 166,182, 162,0,189, 
0,1,157,0,2,240,3, 232,208 

650 DATA 245,96 

1000 FOR S=35444TO36469 

1010 READA:POKES,A 

1020 NEXT 

1030 PRINT” FINISHED” 


| 
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THE 64 SOFTWARE CENTRE 
1 Princeton Street, London WC1R 4AL 
01-430 0954 


SOFTWARE PRICE LIST — Prices include VAT 
d = disk c = cassette r = cartridge 


Accounting systems (Office use) 
Anagram Systems — Sales Ledger. 


Anagram Systems — Purchase/Nominal Ledger. 


‘Anagram Systems —Cashbook. 

Gemini—Cashbook (with nominal analysis). 

Gemini—Cashbook (with nominal analysis). 

Gemini—Final Accounts jst 
Final Accounts 
CashbooWVAT/Final Accounts 

‘Gemini—Cashbook/VAT/Final Accounts 

Ramtop— Accounts Package. 

Studio— Payroll 64 

Dell— invoice Generator 


‘Stock Control systems 
Practicorp— Inventory 64 
Gemini—Stock Control 
Gemini —Stock Control 
Anagram— Stock Control 


Home applications 
Gemini—Home Accounts 
Gemini—Home Accounts 
Gemini—Combined Home Pack .. 
Gemini—Combined Home Pack 
Fieldmaster—Home accounts 
Adamsoft— Checkbook Manager 


Database Filing Systems 
Handic — Diary 64 ..... 
Fieldmaster—Mail label 
BI—The Consultant 
Practicorp —Practifile 64 
Precision—Superbase 64 
Precision —Superbase Starter 
Gemini—Database 
Gemini—Database 
Gemini—Mailist 
Gemini—Mailist 
Fieldmaster—Record Card 
Dell—Superfile 
Practicorp—Practicalc 64 
Practicorp—Practicalc I 
Supersoft —Busicalc 1 
Supersoft —Busicalc3 
Fieldmaster—Worksheet 


Spreadsheets 
Handic — Easy Calcresult 
Handic — Advanced Calcresuit. .-. 


Word Processors 
B.1.— Paperclip 64, 

Simple —Simply Write. 
Simple—Simply Write. 
Hesware—Heswriter 
Fieldmaster — Pagewriter. 
Bank Street Writer 

Precision— Superscript 

DTL — Wordcraft 40 

Utilities 

Adamsoft— Ultrabasic. 
‘Adamsoft — Cadpack 64 . 
Adamsoft—Chartpak 64... 
Adamsoft—Superdisk..... 
‘Adamsoft— Graphics Designer 
‘Audiogenic— Forth 64 

Blitz compiler 

Fieldmaster —Poster printer. 
Handic — Mon 64. 

Hesware — Forth 64 
Commodore—Simons Basic 
Kuma—BC Basic. 
Practicorp— 64 Doctor 
Supersoft— Master 64 
Supersoft—Victree. 


£19.95 
£29.95 
£125.00 
£44.50 
£87.00 
£39.95 
£24.95, 
£19.95, 
£24.95 
£19.95, 
£19.95, 
£14.95, 
£44.50, 
£69.95, 
£17.95 
£49.95 
£19.95, 


£49.95 
£90.00 


£90.00 
£46.00 
£40.25 
£42.95, 
£29.95, 
£69.00 
£69.95 
£69.95 


£19.95 
£35.00 
£24.95 
£12.50 
£19.95 
£29.95 
£50.00 
£19.95 
£34.95 
£59.95 
£47.50 
£57.50 
£19.95 
£71.30 
£56.35 


‘Supersoft—Mikro Assembler 
Supersoft—Zoom monitor. 
Supersoft — Toolkit 64 
Supersoft— Toolkit 64 
Aztec—Turbo extended basic 
‘Activision— The Designer's Pencil 
Jetpack compiler 

Jetpack compiler 

FP— Pascal 64. 

Oasis—Basic Lightning 
Oasis — Basic Lightning 

Oasis — White Lightning 

Oasis —White Lightning 
Oasis—Machine Lightning 
Oasis— Machine Lightning. 
Talent— Panorama 
Talent—Panorama 

‘Skyles— 1541 Flash kit 
Epyx—Fast load 

Reston —Moviemaker .-...--- 
‘Access — Mach 5 fast ioaders. 
Orpheus Pascal 
Broderbund — The Printshop. 
Broderbund —Printshop graphics designer 


Simulations 
Flight simulators 
Microprose—Solo Flight 
Sublogic— Flight Simulator ii 
Sublogie— Flight Simulator! 
Supersoft—Interdictor Pilot 
Supersoft—Interdictor Pilot. 
Activision— Space Shuttle 
Cosmi—Super Huey (helicopter) 


War 
‘SSI — Cosmic Balance... 

SSI — Germany 1985 

‘SSI — Operation Market Garden. 
‘$S|—Battle for Normandy. 
SSI—Geopolitique. 
SS|—Breakthrough in the Ardennes 
SSI—Baltic 85. 3 
S$S|—Broadsides. 

SSI — Field of Fire. 


ALL IN STOCK NOW — Callers welcome 
(10am — 6pm including Saturdays) 

Mail Order: Cheque or PO— add £2 for items over £20, others free. 

Credit cards (Access/Visa): phone or write, Immediate despatch. 


The 64 Software Centre, 
1 Princeton Street, London WC1 
Please supply the following items 
Oty... @E 
Oty... @E 
Qty... @£ 
Oty... @£ 
TOTAL & 
POSTAGE £& 
TOTAL £ 
Name 
Visa/Access Card No. 
Address 


Date Signature 
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This month Joe Nicholson 
continues our C-16 series 


with an explanation of 
programmable characters. 


Programmable characters 


IT IS POSSIBLE TO USE CUSTOM DES- 
igned character sets on the C-16, even 
though Basic 3.5 does not have supporting 
commands. 

To understand how this is done, one 
must first examine how the normal 
character set is stored. Data for the 
character shapes is stored in the ROM 
from address $D000 to address $D7FF 
(53258 to 55295). Locations $0000 to $D3FF 
(53248 to 54271) hold the data for 
character set 1 (upper case letters and 
graphics). Locations $0400 to $d7FF (54272 
to 55295) hold the data for character set 2 
(upper and lower case letters). Each of 
the two character sets takes up 1K of 
memory. Characters with screen codes 
between 128 and 255 are reversed images 
of codes 0 to 127 and are therefore not 
stored in memory. 

The characters are stored in the order 
shown in the screen display codes in 
Appendix E of the C-16 User Manual. For 
set 1, the first character is therefore (@’ 
This is stored in eight bytes, one byte per 
pixel line (eight dots) of the screen 
display. Each byte of the character ‘@’ 
contains the eight bits needed for each 
row of the character, stored in binary 
form (one for on, nought for off). The left- 
most bit of the row is the ‘128’ bit, the 
second to the left is Ithe ‘64’ bit and so on 
to the ‘1’ bit on the far right. 

The ‘@’ sign is therefore stored as shown 
in Figure 1. 

For a character set to be created in 
RAM, space must first be made available 
in which to put the character set. 
Assuming the high-resolution screen will 
not be used in conjunction with 
programmable characters, the top 1K of 
RAM (15360-16383) is the most 
convenient. This is done by moving the 
‘Highest address used by Basic’ pointer 
(55-56) and the ‘Bottom of string storage” 
pointer (51-52) down 1K from the top of 
RAM (see last. month’s article: The 
Memory map and where to store machine 
code). Type: 


POKE 56,59:POKE 52,59:CLR 


‘As ‘CLR’ is used this should be done atthe 
beginning of the program. 

‘Assuming you don't want to redefine 
all 128 characters of the new character set, 
you need first to move one of the ROM 


character sets down into the 1K block. 
This can be done easily by entering the 
MONITOR and typing: 


T D000 D3FF 3C00 — for set 1, or: 
T D400 D7FF 3C00 — for set 2. 


Then enter ‘X’ to leave the Monitor 

To move the character set down inside 
a Basic program is more difficult. A FOR- 
NEXT loop takes over 15 seconds, so I’ve 
written a short machine code routine 
which does the task almost instantly. The 
program is completely relocatable, i.e. it 
will work wherever itis stored in memory. 
The Start, End and Length values may be 
altered as desired for different 
applications. Figure 2shows an assembler 
listing of the routine using the C-16 


‘Assembler published in the June edition 
of Your Commodore. It is positioned ina 
free space below Basic at $600 hex, 1536 
decimal (see last month: Where to store 
machine code). To execute the routine 
from Basic, type: SYS 1536. 

To make your character set the current 
one, you must first disable the 
Shift+Commodore Key with PRINT 
CHRS(8), and then set the ‘Character data 
base address’ pointer (at 65299) as desired. 
Bits two to seven of this pointer are the 
upper six bits of the high byte of the 
character set address. This enables the 
character set to start at any multiple of 1K. 
We are using the fifteenth K (15360 to 
16363), so the number entered is 60 (15*4) 
decimal. 

To specify that the character set will be 


START: 18008 ;SHIFT MEMORY 

101@ ORG $622 

18015 3 

1082@ +;START READING FROM 

18838 LDA #8 

18848 STA 308 

18258 LDA #308 

19868 STA $01 

10070 ; 

10088 TART WRITING TO 

10098 LDA #2 

10188 STA $02 

1011@ LOA #3C 

10128 STA $03 

10138 ; 

10148 3NUMBER OF BLOCKS TO 

19158 ;BE MOVED (4 FOR 1K) 

10168 LOX #4 

10170 

18188 PERFORM MOVE 

18198 =L1 LOY #2 

10208 :L2 LDA ($08), 

10218 ‘STA ($02),Y 

10228 INY 

10238 BNE R:L2 ‘Address Hex Binary Image 

18248 INC $D1 hex 

18250 INC $03 $D000 $3C 00111100 _**** 

10268 DEX $D001 $66 01100110 **** 

10270 BNE R:L1 $D002 $6E 01101110 ** *** 
$0003 $6E_- 01101110 ** *** 

10288 RTS $0004 $60 01100000 ** 

>> OK. $D005 $62 01100010 ** * 

$p006 $3: 00111100 * 

Figure 1. $0007 $00 00000000 
Figure 2. Shift memory routine 


accessed from RAM as opposed to ROM, 
bit two of address 63298 must be set. As it 
is important that the other bits at that 
address should remain unchanged, a line 
like this should be used: 


POKE 65298, PEEK (65298) AND 251 


to specify ‘character set in RAM’. To get 
back to the normal ROM character set, 


the following POKEs should be entered: 
POKE 65299, 208 
POKE 65298, PEEK (65298) OR 4 
Whenever an Error is encountered, 
the ROM/RAM select bit is reset back to 
ROM, creating havoc on the screen if the 
‘Character data base address’ pointer is 
not pointing to the ROM character set. 


YS1536 
9,8,133,210 
08,145,218 

208 ,248,96 

368+A ,B:NEXT 
PEEK(65298 JAND2S1 


R4:END 


FFFFFFFFFFF"s 


FFEFFFFFFFF” 


1118 CHAR,B,CAX3)-1 
eAB™ 

1128 CHAR,B,CAx3),” 

CDE” 

1138 

1200 


GOTO1108 


18 REM PROGRAMMABLE GRAPHICS DEMO 
188 POKES6 ,S9:POKES2 ,59:CLR 
118 FORA=1536T01S7@: READB: POKEA,B:NEXT:S 


15@ DATA169,@,133,208,169,208,133,209,16 
168 DATA169,68,133,211,162,4,160,.0,177,2 
178 DATA2Z@@, 208 ,249,238,209,230,211,202, 
28 RESTORE18@@Q: FORA=@T079: READB: POKE15 
218 PRINTCHR$(8 J: POKE65299 ,68: POKE65298, 


228 TRAP25@:GOTO1a00 
25@ PRINTERRSCER),EL 
268 POKE6S299 , 288: POKE65298 ,PEEK (65298 30 


1@@@ COLOR, 1:COLOR4,1:COLOR1 ,8,6:SCNCLR 
1818 PRINT "FFFFFFFFFFFFFFFFFFFFEEFRFFEFE 


102@ FORA=1T022:PRINT"F"TAB(39)"F "3: 
1038 PRINT" FFFFFFFFFFFFFFFFFFFFFEFFFFFFP 


184@ COLOR1,2,6:CHAR,18,21,"GHI" 

1@5@ COLOR! ,2,4:CHAR,@,24, 
22820000" 

1108 FORB=3T012:FORA=1T06:COLOR1 ,At1 .4 


7010: NEXT: NEXT: NEXT 
2TO3STEP-1:FORA=1T06: COLOR1 A 


CHAR ,B,CAX3)-1,"eAB 
CHAR ,B, CAX3), “CDE 
FORC =1T01@Q: NEXT: NEXT: NEXT 


DATA32 ,96 ,192,159,191,255,255 ,253 
OATAG,@,8,195,231,231,255,61 
DATA4,6,3,249,253,255,255,63 
DATA2S3,252,255,255,121,63,1,1 
DATA189,24,255,6@,231,255,195,195 
DATA191 63,255,255, 158,252 ,128,128 
DATAZSS ,128,191,161,165,189,129,25 


DATAG,@,8,3,15,31,63,255 

DATAZ4 ,24,126,255,255,255,255,255 
DATAG,.@,8,192,248,248,252,255 
Figure 3, Programmable graphics demo 


NEXT 


8015423 


eAB eAB eAB eAB 


CDE COE CDE CDE 


eAB e@AB eAB 


CDE CDE CDE Cc 


Programming 


This means that editing should always be 
done in normal (ROM) character mode. 

Also, it is a good idea to put the ‘get 
back to the normal character set’ 
commands as the destination of a TRAP 
‘command to stop this happening (see 
page 141 of the User Manual). Remember, 
however, that the TRAP command must 
come after the CLR command used when 
lowering the top of RAM. 


Entering programmable 
characters 


The address of the character in RAM can 
be found as follows: 


Address = Base address + (screen code *8) 


The eight bytes for each character can be 
read into memory by a simple FOR-NEXT 
loop, with the numbers stored in DATA 
statements. Figure 3 is a demonstration 
program to illustrate the points covered in 
this article. The program functions as 
follows: 


LINE 100 shifts the top of memory down 
1k for the new character set. 

LINE 110 POKEs into memory the machine 
code routine SHIFT-MEM held in the 
DATA statements in line 150-170. It then 
calls this routine. The routine shifts the 
ROM upper case character set down into 
the new RAM area. 

LINE 200 READs in the Programmable 
character data stored in lines 10000-10090 
into the start of the new character set (first 
character to be defined is ‘@’, then ‘A’, 
then ‘BN’ etc). 

LINE 210 - ‘PRINT CHR$(8)’ - disables the 
ability to change character sets with the 
ShifttCommodore Key. As only one 
character set has been redefined, this 
disables the ability to change to a garbage 
character set. 

LINE 220 turns on TRAP mode to Line 250 
and jumps to the Demonstration (Line 
1000). 


LINE 250-260 The TRAP routine. 

LINE 250 prints the error and the line 
number on which the error occurred. 
LINE 260 first changes the BASE address to 
point to the ROM character set, then 
selects ‘character set to be taken from 
ROM’, then ENDS. 

LINE 1000 defines the colours and clears 
the screen. 

LINEs 1010-1030 print the border. 

LINE 1040 prints your base. 

LINE 1050 prints the scores. 

LINEs 1100-1130 move aliens right. 

LINEs 1200-1230 move aliens right. 

LINE 1240 performs this spectacular feat of 
imagination all over again. 

LINEs 10000-10090 the programmable 
characters. 

LINEs 10000-10050 the six programmable 
characters needed for the alien. 

LINE 10060 the border character. 

LINE 10070-10090 the base. 


E 


tings will be much e; 
enter with our new system. 


COMMODORE LISTINGS ARE RATHER 
well known for the horrible little black 
blobs that always abound. Unfortunately 
the graphics characters which are used to 
represent graphic and control characters, 
do not reproduce very well and they are 
also difficult to find on the Commodore 
keyboard 

For this reason Your Commodore 
started to precede any control characters 
with a REMstatement on the previous line 
that explained exactly what the black 
blobs were meant to be. Unfortunately 
the graphics characters were not 
documented and these still cause some 
confusion. For this reason we are starting 
to use a new method for marking the 
control and graphic characters in our 
listings. 

In future all control and graphics 
commands will be replaced by mnemonic 
within square brackets. This mnemonic is 
not typed out as printed in the magazine 
but rather the corresponding key or keys 
on the keyboard are pressed. For example 
[RIGHT] means press the cursor right key, 


LISTINGS 


Any character that is accessed by pressing 
shift and letter will be printed as [s 
LETTER} 

(5 Al shift and A 
[sc] shift & C 
‘Any character that is accessed by pressing 


[c1] Commodore & 1 
Any control key will be printed out as a 
number. For example [001]. Control 
codes are accessed by pressing the CTRL 
and a letter at the same time [001] is CTRL 
& A, 002 is CTRL & B etc. See the manual 


you do not type in [RIGHT]. All of the the Commodore key and a letter willbe for more information about control 
keywords, what keys to press and how _ printed as (c LETTER] codes, 
they are shown on the screen are shown [c Al Commodore & A [001] CTRL&A 
below [eC] Commodore & C [026] CTRL &Z 
Mnemonic Symbol what to press| [Mnemonic Symbol what to press} [Mnemonic Symbol _ what to press 
(RIGHT) a left/right} |IF5) £5] |[BLACK] CTRL &1 
[err] shift left/right] |{F6] H shift & £5) | [WHITE] E CTRL &Y 
Bees, | £ 
{uP} /down) |[F7] > £7) |[RED] CTRL & 3} 
[DOWN] gq up/down} |(F8) shift & f7| |[CYAN] CTRL &4 
ata La & CLR} 
(FA) siti fi] [[CLeAR) /HOME| |[PURPLE] CTRL &5| 
(F2) i. shift & (1) [HOME] Ea CLR/HOME| |[GREEN} CTRL & 6| 
tF3) £3] |[RVSON] E CTRL & | [BLUE] CTRL &7| 
(F4] shift & £3) |[RVSOFF] rr. & 0} |ivetLow) at CTRL & 6] 


ecececeeleeeeeee 


YOUR BEST INDEPENDENT COMMODORE MAGAZINE 


SO YOU OWN A COMMODORE? 
SO YOU’VE WRITTEN SOME PROGRAMS? 
SO WHY HAVEN’T YOU SUBMITTED THEM TO US? 


Your Commodore is always on the lookout for new publication, it will be returned to you. 


we know that there are You may not have written any software yourself, 


Material for publication and 
the intelligent, literate, innovative and 

re owners out there, so why don’t 
we get together? 

1 you have written an exhilirating game or an 
invaluable utility on your Commodore micro, share 
your talents us and our readers by onal | 
your efforts and the form. to the address below. Al 
articles should be documented and type-written and 

ld be accompanied by a printout of the program 
as well as a copy of the program on cassette or disc. All 
material should be original; if it is not chosen for 


but you have very firm opinions about the world of 
Commodore and all their attendant industries 
and products. Then put your opinions on paper and 
post them to us, again at the address below — you 
never know, you might even get paid for airing your 
views! All sul 
The Editor 
Your Commodore 

Argus Specialist Publications Limited 
No 1 Golden Square 

London WIR 3AB 


issions should be sent to: 


Your Name = 


Program Name 


Computer/memory size it runs on 


Amount of memory program occupies 


uns on without conversion or use 
Have you sent your game to another magazine Yes No 


's it original/or a variation on a theme? 


Your Address 


Telephone Number 


1 
! 
| 
! 
| 
| 
| 
| 
| 
| 
= | 
Other computers/memory size which your program i 
| 
I 
I 
! 
| 
| 
| 
I 
! 
I 
| 
| 


I 
| 
| 
I 
I 
| 
| 
| 
! 
| 
| 
! — = 
! Does your game need or use joysticks? Yes No 
| 
| 
| 
| 
| 
| 
| 
I 
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Times to contact you 


PSaSea = EEE 


Evesham Migros 


Raa a coe 
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Give your data 
recorder the speed 


this program from 


THE MOST TEDIOUS AND 
frustrating operation on the 
C64.is using the cassette deck to 
LOAD or SAVE a program. The 
‘operating system tape routines 
function OK but are so 
cumbersome and slow that the 
thought of buying a disk drive 
soon becomes a matter of very 
high priority in every user’s 
mind. However, while waiting 
for your disk drive, all is not 
lost. With an ingenious piece of 
software, it is possible to speed 
up the tape routines to give a 
loading speed equal to that ofa 
disk drive, 

Virtually all C64 software 
currently being marketed uses 
some form of fast loader. These 
fast loaders are given names 
like: Turbo (this was the first 
fast loader available), Pavload, 
Flash Load, etc. The origin of 
these fast loader routines is 
rather obscure since many of 
the software houses use the 
same loader routines. In this 
section we give the source 
code for two fast loaders and 
their associated SAVE routines. 
These have been used on 
several software products of 
Zifra Software Ltd. under the 
name of ZITload and 
ZIFTAload. 

A fast loader is a routine 
which replaces the existing 
LOAD and allows a program or 
data to be loaded from tape at 
about 10 times normal speed 
thus making a tape as fast as a 
disk drive. A fast loader simply 
changes the format of the pulse 
sequence stored onto the tape 
in order to allow a far greater 
density of information storage 
per inch. 

In order to create a fast 
loader two programs are 
needed. Firstly, a fast loader 
program, which is a fairly short 
machine code routine loaded 
at the beginning of a LOAD 
operation and auto run to 
LOAD the rest of the program 
and/or data stored in fast 
loader format. The second 
Program is a routine to SAVE a 
program in fast loader format, 
the fast SAVE. 


FULL SPEED 
AHEAD 


The first major design 
problem to be overcome is the 
storage of each bit on the tape. 
Each bit is stored as a pulse 
which goes through a high-low 
transition (see Figure 1). The 
length of the total pulse 
decides whether the bitisa one 
- A long pulse - or a zero -a 
short pulse. The bitis flagged in 
the interrupt register on the 
falling edge of the pulse. 

The loader is a machine 
code program which runs with 
the interrupts disabled. It sets a 
timer between the two lengths, 
and when the timer runs out 
the interrupt register is 
checked to see if the pulse 
came in or not. If the falling 
edge of the pulse generates an 
interrupt before the timer runs 
out then the pulse was a zero, 
otherwise it was.a one. The bits 
are then rotated into a byte 
storage until eight bits have 
been read, thereby loading a 
full byte. 

Before any bytes can be 
read and stored, the loader 
must be in sync with the bits on 
the tape. A string of zero bits 
with a single one bit at every 
byte interval achieves this. The 
routine then tries to align itself 
by recognising the value of the 
byte. 

An example of a header 
byte for aligning would be the 
value 64, hex $40 or, in binary, 
01000000. A series’ of these 
bytes is written as the header. 
Only when this byte has been 
read in and recognised can the 


actual program be read 
without risk of alignment 
errors. 


The program is stored in 
different ways depending on 
how much is desired, The 
simplest way of formatting the 
file is to first SAVE the two byte 
load address followed by the 
two byte end address and then 
the actual file. The final byte 
following the end of the file isa 
checksum calculated by the 
save routine and also during 
loading. If the two values are 
the same, the LOAD was 
successful. The routine for this 


form of fast loader is given in 
Program one. 

Another type of LOAD, 
which uses the same saver but 
is slower, is the interrupt 
loader. This method has the 
advantage of LOADing with 
the screen on anda foreground 
program running whilst the 
main program is loaded 
Loaders of this type are: 
Novaload and Micro Load. The 
difference is that an interruptis 
created when a pulse is read by 
the tape recorder, and the 
timer is checked to find out 
whether the pulse wasa zero or 
a one. The whole LOAD is done 
in the background allowing a 
foreground program to play 
music, run a clock, etc. The 
foreground program must 
check at regular intervals to see 
if the loader has flagged for the 
end of load. The background 
LOAD in Program two has only 
a foreground program which is 
waiting for the end of LOAD 
flag to be set. 


Fast Tape Routines — 
Making Them Work 


Putting the theory into practice 
to create the fast loader 
routines is not difficult. The 
actual timing for the SAVE 
routine was not calculated 
from any theoretical formula 
but just by trial and error. The 
only guidelines were that the 
short pulse should be slightly 
shorter than half the long 
pulse, as the waveform of the 
pulse is evened out by the 
cassette hardware. The timing 
value used by the loader is just 
shorter than the time required 
before the long pulse reaches 
its falling edge. 

There are two program 
listings for the C64 in this 
article, one for each of the two 
types of LOAD. Each program 
will SAVE a Basic program in its 
fast format and automatically 
put the fast loader routine into 
the filename where it is stored. 
When loaded, it will 
automatically start on the warm 


start vector. The routines are 
initialised by $YS(49152). A 
Basic program can be fast saved 
by using the SAVE command as 
normal but with a device 
number of seven, thus: 


SAVE “PROGRAM”,7 

In_ addition the first fast 
LOAD also makes use of the 
secondary address to auto run 
the program, thus; 


SAVE “PROGRAM",7,1 


will cause the program to auto 
run when loaded back. With 
both routines, when a program 
has been saved using one of 
these fast loader SAVE routines 
it is unnecessary to LOAD 
anything before the program: 
it will LOAD directly from the 
LOAD command. 

‘An example of how fast 
these routines can be is shown 
by the following timing table. 
This was based on the time 
taken to LOAD a 26.3K byte 
Basic program. 


Method 1 

:1 minute 
Disk 

1 minute 10 seconds 

Method 2 

: 1 minute 25 seconds 
Normal tape 

: 8 minutes 40 seconds 


It should also be noted that 
the SAVE routines for the fast 
tape operation are consid- 
erably shorter than the normal 
tape routines. One wonders 
why Commodore has not 
included these types of fast 
tape routines in the new 
machines. 

By loading these into your 
C64 you will be able to take 
some of the tedium and 
frustration out of using a tape 
system. In addition it will also 
make your programs look far 
more professional. 

This article is extracted from 
one of the 64 Revealed series of 
books by Nick Hampshire and 
Published by Collins. 
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Figure 1, High speed tape waveform 
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FROM PAUL WOAKES, 
AUTHOR OF ENCOUNTER 


47” YOU CHOOSE, 


GQ THE ACTION IN 
( 


Mercenary — a unique combination of flight 
simulation, adventure and arcade fun. You choose 
the action. 


There is complete freedom of movement in 
a truly three-dimensional vector-graphic environ- 
ment. Graphics of exceptional speed create a 
very realistic experience. 


You'll never play the same game twice. 
Random elements attempt to seal your fate. 
Your interaction is crucial. 


Mercenary presents an absorbing challenge 
that you will accept again and again. j 


INITIAL RELEASE 
FOR COMMODORE 64 ATARI48K 800 XL 130 HE 
a) EN CASSETTE £9.95 DISK £12.95 


eens NOVAGEN SOPTWARE LTD: SALES 14? ALCESTER ROAD BIRMINGHAM BE 


£7.99 


SPECTRUM 48K 


Alphonse T. Nurd needs help. His alter-ego has discovered 
the meaning of independence. If you can discover the 
secrets of sub-atomic particle separators and clean lifts, 
this isthe game for you. The puzzle of a liftetime ... or two. 


: é Se 


e most powerful games in the Universe! 


Available from all good software shops. oR Bog 
kj In case of difficulty write to; oR ae Pa | 
QUICKSILVA Ltd. Liberty House, 222 Regent Street, London W1 R7DB tel; 01. 439 0666 


sat 


Let some fresh air into your 


graphics with this look 


through windows by Allen 


Webb. 


GREETINGS FELLOW 64 OWNERS, HERE 
are some more graphics wheezes to add 
that bit of power to your elbows. First, 
however, it’s grovelling time. Remember 
part one of this series? You may have 
noticed a POKE to location 1006 in the 
demonstration, Much to my embarass- 
ment, | didn’t tell you what it does. It 
holds the number of shifts executed when 
you call the roll routines. A value of one 
will roll the design one pixel, a value of 
two rolls it two pixels, etc. Values greater 
than three aren’t too helpful, but the use 
of this register will make your efforts that 
little bit more interesting. 

This month | want to deal with 
graphics windows. A window is a 
definable area of the screen which can be 
manipulated independently of the rest of 
the screen. The real value of windows isin 
the generation of menus and text games 
such as adventures. 

As usual, the software is given as a 
Basic loader in listing one. The code sit 
$C000 so it will unfortunately clash with 
the character routines - abject apologies 
but such is life. 

The first problem to resolve is how to 
define a window. Consider Figure 1. 
The rectangle represents a window of 
width W characters and height H units 
somewhere on the screen. The top left 
hand corner is fixed by the co-ordinates 
XCand YC. These four values reall thats 
necessary to specify the window. The 
machine code allows you to reserve and 
access up to 10 windows - numbered 0 to 
9, Each window is defined in four tables in 
terms of co-ordinates of the top left hand 
corner and the height and width. The 
command for specifying a window has the 
syntax: 


SYS 49155,WN,XC,YC,W,H 


WN is the window number and the other 
parameters are as specified earlier. It is 
important that you set up a window 
before manipulating When the 
program is set up the window tables 
contain zero and any action on an un 
-defined window will, at best, corrupt 
your Basic program so be warned!! 

What can you do with the window? 
The next command has two forms 
depending on what you wish to do. A flag 
decides your action and the syntax. The 

t form will fill the window with a 
specified character CH: 


SYS 49158,WN,0,CH 


eee eeeeeeeeee 


DRAW 


(XC,YC) 


HLGIM 


HEIGHT 


i.e. the flag has a zero value. A non-zero 
flag simply reverses the contents of the 
window: 


SYS 49158,WN 


If you _use the fill command with a 
value of CH equal to 32, the window will 
be cleared. 

Finally, you can scroll the contents of 
the screen. To maintain compatibility with 
the normal 64 operation, the scrolling is 
upwards with the bottom line of the 
window being filled with blanks. The 
syntax of this command is: 


SYS 49152,WN 


To help you see what these routines 
will do, I've given two demonstrations. 
The first shows the manipulation of three 
windows at once. Since the window 
scrolls upwards, you must somehow print 
text at the bottom line. In my experience, 
the use of cursor control codes and TAB 
are both inelegant and tiresome. It’s far 
better to use a routine in the 64’s Kernal. 
The following line will do this: 


POKE 781,Y: POKE 782,X: POKE783,0: SYS 
65520 


where X and Y are the co-ordinates of the 
point to which you want to move the 
cursor. Line 230 in the demo does this. 

The second demonstration uses 
randomly created windows to produce a 
pattern. 

Thave included a degree of checking 
in the routine so that some illegal values 
(eg. width 40 or height 25) will be 


rejected. Not all possibilities are catered 
for and it’s up to you to ensure that silly 
values are not generated in your program, 

The routines should be of most value 
to adventure freaks since it is simple to 
create two or three text windows with 
independent scrolling. 

Now, | want to deal with a feature 
which the BBC, C16 and Spectrum have in 
common. The ability to use flashing 
characters. The simple way to implement 
this is to use the attribute of each 
character to hold a flash flag. This is not 
simple to do on the 64 because there isno 
spare bit in the video matrix and it isn’t 
easy to use the top four bits in the colour 
matrix. My solution is to let you select a 
colour to flash. This colour is kept in 
location 1000. The routine is called every 
50th of a second by the IRQinterrupt. The 
screen is scanned every 25 interrupt calls, 
so that the flash rate is about twice a 
second. The routine scans the colour 
matrix and inverts every character of the 
specified colour. This routine is givén in 

ing two and a demonstration in demo 
three. 

Owners with new ROM 64s should 
take a little care. These machines fill the 
colour matrix with the current colour 
each time the screen is cleared. If the 
current colour is the flash colour, the 
whole screen will flash. Demo three 
shows how to use the routine. 


To turn off the character flash, simply, 
enter: Ec 

7 
SYS 52736 


That's all for this time, see you again next 
month. Happy hacking! 


| ME Demonsvaton 


—_ 


O REM DEMONSTRATION 1 

1 REN 

10 POKES3281 

BO OG= Hee eRe R HR ERE” 

30 DATA 0,0,3,10 

40 DATA 15,8,9,12 

50 +10 

60 READ XCWN),YCUN),W 
70 

80 

g0 SY UN, XCWN?, YCWN) WI 
CWN),HICWN) 

100 NEXT 

110 FOR wN-OTO2 

120 CO=RNDC1)*16: 1FCO=1THEN120 

130 POKES46,CO 

140 IFWN=OORWN=1 THEN GOSUB 190:PR 


INTLEFTS(OS, WICWN)):SYS12*4096 


WN 


150 IFWN=2THENSYS12*4096+6,WN,0,RN 
D¢1)*256 
160 


IF RND(13<.STHEN SYS 12*4096+6 


GOTO 


POKE781, YCWN)+HI 


(WN): POKE783, 0: SYSB! 


POKE78 
RETURN 


]  Demonsiation 2 | 


mM DEMONSTRATION 2 


NTCRND 
Wl CRNDC1)*20)+1 
YS=INTCRNDC1)*12)+1 
INTCRNDC1)*12)+1 
sys12"4096+3,1,XS,YS,WI,HL 
syS12"4096+5,1,0,RND(1)*128 
syS12*4096+6,1,1:GOTO10 


] __Denonsraion | 


10 
20 
30 


19*20)+1 


REM DEMONSTRATION 3 
RE 
SYS 52736: REM TURN THEM ON 

40 POKE 1000,1 :REM WHITE TO FLASH 
SO PRINT”CCLEARICCYANITHIS CUWHITEI 
ISCYELLOW] A CWHITEJDEMONSTRAT IONE 
c 7] OF CUH 

ITEIFLASHINGEe 81 


CHARACTERS” 


© REM LISTING 1 

1 DATA76,9,192,76,114,192,76,133,1 
93, 32,238,192, 165,20,141,232,3,32, 
210,192 

2 DATAS2, 29,193,24,165,163,105,40, 
133,167,165,164,105,0,133,168,24,2 


05,40,133,176,165,170, 
174,92,193,172,91,1 


3,136 


4 DATALYS, 163,177,176,145, 169,136, 
16,245, 202,240,28,24,165,163,105,4 
0,133 

5 DATA163,144,2, 230,164, 24,165, 167 
,105,40,133,167,144,2,230,168,32,6 
GEN aS 

6 DATAS2, 192,172,91,193, 136,169, 32 
,145,163,169,1,145,169,136,16,245, 
36,32 

7 DATA23B, 192,165,20,201,10, 176,64 
,141,232,3,32,238,192,172,232,3,16 
S,20,201 

@ DATAY1, 176,49, 153,93, 193, 32,238, 
192,172,232,3,165,20,201,25,176,34 
153,103 

9 DATAISS, 32,238,192, 172,232,3,165 
,20,201,41,176,19,153,113,193,32,2 
38,192 


O REM LIS 

1 DATAISS ,233,3,120,169,79, 
thie eos 141,21,3,88,96,16 
570,134 


2 DATA2S1,169, ,133,252,160,0,17 
7,251,41,15,205,232,3,208,17,165,2 
Sinica 

3 DATA2SS, 56,165,252, 233,212,133,2 
S4,177,253,73,128,145,253,230,251, 
208,2 

4 DATA2S0, 252,165,251, 201,232,240, 
3,76,28,206,165, 252,201,219, 240,3, 
76,28 

S DATA206, 96,206, 233,3,208,6,169,2e 
5,141,233,3,32,18,206,76,49,234,23 


FORI=S27361052831 

READX: T=T+X 

POKE 1,X:NEXT 
IFT<>13738THENPRINT”ERROR IN DAT 


DHOYH® 


10 REM 
11 REM FLASHING CHARACTERS ROUTINE 


(tt tt et = 


Graphics 


10 DATA172,232,3,165,20,201,26,176 
»4,153,123,193,96, 169,195,160, 152, 
32,30 
11 DATA171,96,73,76,76,69,71,65,76 
,32,86,65,76,85,69,63,0,172,232,3, 
) 165,93 
12 DATA1S3,141,89,193,185,103,193, 
41,90,193,185,113,193,141,91,193, 
185,123 
13 DATA1S3,141,92,193,96,32,253,17 
4,32,138,173,32,247,183,96,165, 169 
| 24,105 
| 14 DATAYO,133,176,165,170,105,0,13 
3,177,96,24,165,169,105,40,133, 169 
.144,2 
15 DATA230,170,24,165,176,105,40,1 
33,176,144,2,230,177,96,169,0,133, 
163,169 
16 DATA4, 133, 164,174,90,193,240,16 
,24,165,163, 105,40, 133,163, 165, 164 
105,0 
DATA133, 164, 202,208, 240,174,839, 
193,240, 14, 24,165,163, 109,89,193,1 
33,163 
18 DATA16ES, 164, 105,0,133,164,165,1 
63,133,169,165,164,24,105,212,133, 
70,96 
19 DATA10,2,10,10,0,5,0,0,0,0,0,0, 


] FAST LOADERS TO DISK 


MEGA-TRANSFER DISK — £16.00 


ty collection of routines which will efficiently 
fer an extremely wide range of fastloading tapes to 
isk. General purpose routines to transfer Nova, Pav, 
Burner, Flash, Hyper, CBS loaders and others. A huge 
menu of individual’ routines for unusual loaders, 
including combination slow/ast loaders, the latest 
Sports “simulations and top arcade and adventure 
‘games. General purpose routine for those difficult U.S. 
Slow loaders which even Diskus 1 can't handle. And 
transfer routines for programs recorded using F.B.S: 
Fastback and Hypersave-64, Includes a. program 
identifier. All transfer is automatic. No user knowledge 
fequired. MEGA. TRANSFER DISK is the finest transfer 
tality available for fast loading programs. Don't settle 
for less. 


MEGA-UTILITY DISK — £11.00 


1, ALPHALOAD Disk Turbo Loader. Add this short 
program to each of your disks and your programs will 
{oad at over FOUR times the normal rate. No menu is. 
required and you DON'T have to load. Alphaload 
Separately. Example: 200 blocks. Normal speed 130 
Seconds ~ with ALPHALOAD just 30 seconds, 


2. FAST COPY. A high class single drive whole disk 


‘copier. Backup a full disk in a litle over 3 minutes. Wil 
handle many commercial disks. but. not i heavily 
protected 


3. A multi option FAST disk formatter and a single file 
iransfer routine which will handle program files of any 
length 

4, DISK TO TAPE. Transfer any single disk program to 
tape (ast load).No memory conflict. Will handle 
[programs of 200 blocks and more. 


COMMODORE 64 
1541 DISK DRIVE 


0,0,0,5,0,0,0,0,0,0,0,0,5,5,0,0,0 

0,0,0 

20 DATAO,O,5,5,0,0,0,0,0,0,0,0,32 

238,192, 165,20,141,232,3,32,238,19 
165 

21 DATA2O,141,234,3,208,8,32,238,1 

62,165, 20,101 eases ce,ci0 aee,cc 

29,193 

22 DATA162,0,160,0,32, 204,193,200 

204,91,193,240,3,76, 169,193, 24,165 
163,105 

23 DATAYO, 133,163,165, 164,105,0,13 

3,164,232,236,92,193,240,3, 76,167 

193,96 

24 DATA173,234,3,208,5,173,233,3,1 

45,163, 201,1,208,6,177,163,73, 128 

145,163 

25 DATASE 

26 REM 

27 REM WINDOW GENERATOR C64 

28 REM A + M ASSOCIATES 1985 

29 REM 

30 FOR I = 49152 TO 49632 

31 READ X: T= T+ xX 

32 POKE 1,X 

33 NEXT 

34 IF T<>SS680 THEN PRINT”ERROR IN 

DATA” 


TAPE FAST LOADERS 


DISKUS I — £11.00 


The Premier tape to disk transter utility for your slow 
load tape collection. Multipart, Headeriess, and autorun 
programs are all catered. for. No user knowledge 
Fequired. Diskus 1 has provision for program types 
which no other utility can handle. Supplied on disk 


DISCOUNTS! Any two of MEGA-TRANSFER DISK, DISKUS lor 
MEGAUTILITY ISK (single lek) £23.00. ALL THREE just 
£29.00. Or try our FULL RANGE DISK (every program in this Ad. 
Plus cur nigh quallly Sprite Editor, PRO-SPAITE, and tape 
Fader at £3500 (ask oni) 
sruction ahest or Mage 
this Ad over £20, 


1 TAPE SPECIAL 
RAPID BACKUP SYSTEM (R.8.S). Convert your slow loading 
{apes to TURBOLOAD. Multipart ang autotun programs. are 
handled with ease. No user knowledge required 88'S. will 
Convert more programs than any competing wit 

requires, Hypersave leaves you in control Save/losa/verty Upto 
{ek continusus Ram at HYPERSPEED. 


SPECIAL SUMMER OFFER! BOTH PROGRAMS JUST £7.00 11 
you meniion this Ad. (Programe evallabe Indvidualy at £5.00, 
techy 


All programs for the Commodore 64. 
Send SAE for full details or cheque/P.O. for fast 
despatch to: 
DOSOFT 
2 OAKMOOR AVENUE 
BLACKPOOL FY2 OEE 


U.K. Postage Included. Europe please add 75p. 
‘Overseas add £1.50 for alrmal. 


i Competition 


Want to get your C64 on line? 


Do you feel the need to 


communicate with other 64 


owners? Well you could win 


‘one of 10 Commodore 


modems that we are giving 


‘away in this month’s 


competition. 


The rules 


ENTRIES WILL NOT BE ACCEPTED FROM 
employees of Argus Specialist Publica- 
tions, Commodore Business Machines 
and Alabaster Passmore and Sons. This 
restriction also applies to employee’s 
families and agents of the companies. 
‘The how to enter section forms partof 
the rules, The Editor's decision is final and 
no correspondence will be entered into. 


How to enter 


There are a few differences between the 
two pictures. Study them carefully and 
circle the differences on the picture 
attached to the coupon. Fillin the coupon 
clearly and seal the picture and coupon in 
an envelope. Write clearly the number of 
differences you found on the back of the 
envelope 
Post your entry to: 
Modem Competition, Your Commodore, 
No 1 Golden Square, London W1R 3AB. 
The closing date is first post on Thursday, 
31st November 1985. You may enter as 
many timesas you like but each entry must 
onan official coupon - not a copy - an 

| eeaielinatsentrate Sneioee | would use my Commodore modem to 


Important: Please follow closely the 
guidelines on entering - incomplete 
| coupons and entries with no numbers on 


the back cannot be considered. If you are 
a winner, the coupon will act as a label for 
your prize so clear writing is essential. 


Address 


Post Code. 


Age.....-Occupation . : 
Please complete the following tie breaker 


FOR THOSE OF YOU, LIKE ME, WHO 
think that physical exercise is moving the 
car an extra yard or so from the front door 
each morning but who are mentally 
capable of giving Daley Thompson and 
Steve Cram a run for their money, 
‘Summer Games II is just perfect. 

Owners of the original Summer 
Games - now world leaders in the pole 
vault, dab hands at the full tuck dive, 
champions in the 4x 400 metres relay and 
challenging Carl Lewis's 100 metre record 
— beware! If you have thrown in the towel 
in the freestyle relay and consider the 
gymnastics and sheet shooting difficult to 
master, rest assured that you can sit back 

with Summer Games Il ~ 
's twice as difficult. 

You start with a simple hop, step and 
jump in the triple jump and if you don’t 
fall head first in the sand you can watch an 
action replay of your successful soar 
‘across the sand while the appreciative 
crowd applauds. 

‘Oarsmen and women among you can 
tackle the single sculls rowing and pit 
your skill against your friends, the 
Computer or the clock. The split screen 
makes this event very exciting and 
realistic. 

‘After the water you return to dry land 
for the javelin where a combination of 
speed, timing and power sees the javelin 
fly through the air across the screen. 
‘Again a good throw gains appreciation 


The equestrian event brought back 
memories of pony trekking on Dartmoor 
when again | seemed to spend more time 
‘on the ground than on the horse. Timing 
is essential if you don’t want an early 
ducking in the water jump. 

‘Once you've had enough of horsing 
around you can attempt the high jump. 
I'm not sure whether there was a bug in 
my version of the game or whether I'm 
just not cut out for the high jump, but | 
‘only managed to get over the bar once 
and that was on the lowest level. 

If you've got a grudge against 
someone then you'll love the fencing. 
Now you've got your chance to flex your 
foil and battle it out with your opponent. 
Control is alittle difficult but after some 
practice, and a few beatings, you'll get 
Used to it. 

lf you find that you have trouble 
staying onatricycle then the cycling event 
is certainly not one for you. Rotating your, 
joystick moves the man’s legs on the 


& steady pace then you'll find yourself 
getting nowhere and see your opponent 
disappear towards the finishing line. 
Kayaking is certainly not an event to be 
rushed, You must guide your kayak down 
the white water while passing through a 
number of gates. Some gates must be 
passed through forward, others back- 
wards, some you even have to guide 
your kayak through while going up- 
stream. This is certainly an event which 
takes a lot of concentration. You'll soon 
figure out how to guide your craft but 


| Sseeceeerc,sg 


pedals. If you don’t move your joystick at “getting through the gates is a different 


matter. 

In each event you strive for gold silver 
‘or bronze medals all the time attempting 
new heights of glory to become the world 
record holder. 

Choose which country to represent 
‘out of a possible 18, put on your sports- 
wear and prepare for Summer Games II. 
Alternatively, lock your bedroom door 
switch on your computer and practice 
each event for half an hour while going on 
astrict diet until you are ready for the next 
major championship. PT. 


THE GAME 
OF A LIFETIME’ i@ 


Jolly old Rupert can walk, 
jump, leap, climb stairs— 
and even fly — but can you 
get him to the party? 

32 challenging screens 
of animation and fun. 


‘The most powerful games in the Universe 
Quicksilva Ltd, Liberty House, 
222 Regent Street, London WIR 7DB. 
Telephone 01-439 0666 
Rupert Bear © Express Newspapers PLC 


Adventures 


Runecaster risks life and limb 
yet again in order to bring | 


you his column. 


AS | AM SURE YOU ALREADY KNOW, 
adventure games can cost quite a lot of 
money! Generally speaking the more 
expensive games are disc based and 
| provide you with many hours of pleasure 
for your money. The higher middle range 
of tapes (around £10 plus) seem to be the 
ones that sometimes make you think 

‘On the other hand there are a number 
of bargains around. My local Spectrum 
Chain shop had a couple of good buys. 
One would be loosely (very loosely) 
classed as an arcade adventure ~ Mystic 
Mansion - and the other, a well presented 
text adventure, was Aliard’s Tomb. 
Respectively, £2.99 and £1.99. 

The first, US Gold, hardly comes within 
the range of this column but is worth 
looking at, especially if you have young 
children around. It is a 20 level, find the 
treasures, avoid the monsters, type of 
game with a good difficulty grading - 
Adult, Teenager or Child. 

The second, Aliard’s Tomb, is a neat 
little adventure that does not appear to 
have any hideous inconsistencies and at 
the price is well worth buying. Fairly 
conventional scenario. . dark dungeons, 
in which you have to find the aforesaid 
Tomb, solving several ingenious puzzles 
in the process. 

Keep your eyes skinned for these and 
other ‘cheapies’, they are often either 
reissues or are stock from defunct 
software houses. You will not find Exodus. 
Ukima IIl, The Hobbit or Eureka but may 
well find something to keep you 
interested. 


chen spin-off... 


Down in the kitchen something 
stirred...or rather squeaked! It was 
probably the lady of the house using one 
of those reusable shopping list boards - 
you know the type: plastic-faced and 
supplied with a water soluble ink marker. 
Make notes throughout the week on what 
is required - buy them on Saturday and 
wipe the ‘slate’ clean on Sunday. 

What has this’ to do with playing 
adventures? Well, a firm in Wales, Mapit, 
has produced a’ plastic reusable Map 
Maker. It is A3 size (two pages of Your 
Commodore) and has a 13x11 grid of 
14x27mm rectangles printed on it...just 
the thing for mapping all your trips 
elsewhere! There is space at the topof the fy 45 
board to make ‘vital notes’ and the pens 
supplied have a fine enough point to 
enable all the vital facts of a location tobe 
recorded in the space provided. 


The Map Maker costs £3.49 and there 
also is a range of suitable pens in various 
colours at 99p each. A little more 
expensive than scrap paper but as we 
approach Christmas...Mapit can be 
found at: 166 Robert Street, Ynysybwl 
(perhaps we should have a checksum on 
that!), Mid Glamorgan CF37 3EA. 


ORR RAR MARMARA 
VORA AA AAAAARY 


Over the moon 


Level Nine does it again. Red Moon is the 
latest. from  Britain’s number one 
adventure software house. As usual the 
products are available for a number of 
Computers but of interest to us here is the 
C64 version. 

Over 200 pictures can be found as you 
explore the ‘magik’ land of the Red 
Moon. Level Nine seems to improve with 
age, not only can you turn the pictures off, 
saving the ‘drawing’ time, but with this 
program you can even type in commands 
whilst the pictures are being created on 
the screen! 

The Red Moon is about a land where 
Magik works, albeit nowhere nearly as 
strongly as in the past. In the past the 
moon was crimson red and the source of 
all the great Magiks. As the moon faded to 
the grey we know today, so the Magik 
wanted. A great concourse of Magicians 
created a substitute - the Red Moon 
Crystal. This was mounted in the Moon 
Tower of Baskalos and shone out over the 
kingdom, maintaining an island of Magik 
and enlightened Civilization. 


But. . the great Crystal was stolen. The 
Red Moon is the story of how a Magician 
(you!) recovered this fabulous gem and 
restored hope to the World 

Not only are there hundreds of scene 
setting pictures but there are also the long, 
and descriptive texts that have always 
been the hallmark of Level Nine games. 
Read, and wonder at it all. ..how do they 
get it all into our computer's memory? 
The pictures are good, better than the 
rather surrealistic landscapes of Return to 
Eden. They are certainly not hij 
works of art but serve the very important 
purpose of visually triggering recognition 
of your present location. 

‘As with all Level Nine games (and most 
other good adventures!) i \portant to 
keep a careful map of your progress. 
There is a temptation when recognizable 
pictures are displayed, to skip the 
mapping procedures...fight this 
temptation - draw a map! 

Unlike many games where an 
apparently insoluble puzzle bars your 
progress within a few steps of your entry 
point, Red Moon has plenty of locations 
for even the absolute novice to explore 
right from the start, Do not think that this 
implies a beginners game, even 
accomplished adventurers will be 
gnashing their teeth on occasions. For 
those that get totally lost and confused, 
Level Nine offers the best hint sheets in 
the business. These are so laid out that itis 
not easy to read something you wish you 
hadn't! 

Artefacts found soon after entry will 
include the inevitable lamp for 
subsequent exploration in dark and 
dangerous places. Dangerous? Yes! There 
are a number of decidedly aggressive 
creatures just waiting for you to stumble 
by. To be successful you will have to fight 
them, Bare hands are not to be 
recommended, find a useful weapon and 
better still some armour to protect you. 
You start your foray into this other world 
with some 50 ‘hit points’, it is surprising 
how quickly these can be used up. The 
use of Magik is permitted, even 
encouraged. To implement these spells 
you must enter a command of the type 
‘CAST ZAP’. Each spell may only be cast 
successfully if you have the object that is 
the ‘focus’ for that particular spell. 

‘CAST ZAP’ is used to magically attack 
an enemy but you must have the jewelled 
dagger for it to work. Casting spells also 
uses up some of your ‘hit points’, so try 
not to be too extravagant with them 

SAVE and RESTORE your current 
position are also counted as spells! In this. 
case no ‘focus’ is required but it still uses 
up your ‘hit points’. A clever dodge this, as 
it stops us making dozens of ‘safety saves’. 

Neither can you cast a spell 
successfully if you have iron about your 
person (or at that location). You cannot 
fault the logic, even if it is a little 
frustrating at times! 


The C64 tape version utilizes a ‘rapid 
loader’ and takes just less than three 
minutes to load this massive program. So, 
even though disc versions are usually 
available the gain is fairly small. 

Level Nine is to be congratulated on 
keeping standards at such a high level for 
such an extended time. ..good luck and 
roll on the next one ~ but please give mea 
little time to solve this one first! 


Sore fingers. 


Although the range of good software 
grows as time goes by, there are always 
some people who like to ‘do their own 
thing’. Obviously if you get that good at it 
we will start reading about your work in 
this column! 

Many others spend enjoyable hours 
pounding their keyboards typing in 
programs gleaned from magazines or 
books. This can often be very, very good 
programming practise. This is the way to 
learn how a program works (often the 
hard but permanent way ~ by having to 
debug it!). 

It is also often possible to see how to 
improve on the published listing. The 
original programmer was probably 
heavily involved in his program, whereas 
you will be looking at each section in a 
fresh light. 

There are already several books on the 
market that will help you write adventure 
games on the Commodore 64. On the 
other hand, new ones are always 
welcome, you never know what new 
routines you may find! Book is nowadays 
are rarely cheap butin terms of time spent 
at your computer are probably much 
cheaper than the average piece of 
software. Two offerings have come our 


Andlectiving compendium of 


Bob Liddil 


way recently, one American and one 
British. 
The first is: Golden Flutes & Great 
Escapes by Delton T Horn, published by 
dilithium Press, ISBN 0-88056-051-7. There 
are over 200. Four complete listings are 
given together with hints, tips, flowcharts. 
and possible variations to the game play. 
The book is written in clear English 
(American?) and presents the writing of 
adventure games in a modular form that 
should be understood by the reader, The 
listings are in BASIC and are for text only 
displays. Although have not keyed any of 
them in, they look reasonably interesting 
if you are just starting out along this path. 
They should give you plenty to think 
about. Dilithium Press Publications are 
distributed in the United Kingdom by: 
Holt Saunders Ltd, 1, St Anne’s Road, East- 
bourne BN21 3UN. Holt Saunders has a 
number of titles dealing with computers 
and computing, lists of these are 
obtainable from the above address. 

The second book is Castles and 
kingdoms by Bob Liddil, published by 
Virgin Books, ISBN 0-86369-094-7 - 186 
pages cost £5.99. This book is quite 
different to the one above as no 
explanation of each individual program is 
given. 

Listings for 15 (!) different adventures 
are given together with a page 
(210*265mm) or so to set the scene for 
each. Again the programs are in BASIC 
and are clearly set out for you to type in 
The games are presented for you to play 
rather than learn from but the inevitable 
debugging is bound to teach you 
something. 

Both books appear to offer good value 
for money - look out for them and let us 
know how you get on! Both publications 
offer copies of the games on cassette for 
the lazy amongst us! 
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Not for the gentle... 


Do you remember Dallas by US Gold? It 
appeared in this country last year and was 
acclaimed by many reviewers at the time. 
If you have not played it, try to get your 
computer shop to demonstrate it for you: 
It is disc based only and has excellent 
Braphics that are called from the disc as 
you proceed. 

What made me think of Dallas is a 
recent issue from Activision ~ 
Mindshadow. It too is disc based and also 
has good graphics, again called from the 
disc. The plot is novel too, youawake ona 
desert island. . .not knowing who youare! 

The aim of the game is to discover your 
own identity and who left you to perish. 
As the story unfolds you find yourself 
travelling around the world in search of 
the answers. The program is well con- 
ceived and presented, the puzzles are 
good and the use of the function keys well 
thought out. 

The only thing 1 have against 
Mindshadow is the underlying need to 
behave in a somewhat underhand 
manner to succeed! As a barbarian 
clobbering trolls or a thief stealing deftly 
through dungeons - I have no qualms. . 
but striking out with no provocation or 
stealing from a sleeping tramp. . .l dunno. 
That gripe apart this is a good adventure 
and the use of the function keys make it 
very easy to play. The most used 
commands are immediately at your 
fingertips. SAVE, LOAD, REPEAT, HELP, 


DROP, GET, QUICKSAVE and 
QUICKLOAD are all function key 
commands. 


SAVE and LOAD allow you the option 
of 10 different game positions. These may 
be overwritten at any time you change 
your mind throughout the game 
QUICKSAVE and QUICKLOAD are 
particularly nice features as they allow 
you to save your present. position 
‘temporarily’ at any time you think your 
next move may be your last! 

HELP enlists the assistance of a wise old 
bird - the Condor - whya Condor ! do not 
know but he can be darn useful! His help 
can only be given three times. ..so make 
use of his knowledge carefully. Youcan of 
course start from scratch and use the help 
gained in previous games to reach your 
last position, then get three new HELPs! 

Although there are some devious parts, 
to Mindshadow, it is not a very difficult 
game to play. The number of locations in 
each section is not large and although 
mapping should always be an 
adventurer’s first line of attack it is not 
always necessary here. You must solve 
each section before you can proceed, so 
at least you know how you are doing! If 
you are unable to go anywhere else then 
you know you have missed something! 

For all that, | still do not know who | 
am...there are no prizes to anyone 
making any unkind suggestions! 
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‘Awhole new world awaits you and your 64. The world of 
Prestel, Micronet, Viewfax, Homelink, Citiservice, 

This is-the world of product 
reviews, mainframe games, home banking, business information, 
‘commodity futures, armchair shopping, real time conversation, 
electronic notice boards, helpful tips, ICPUG, news, Telex-Link, 
‘Mailbox, Chatline, Gallery etc. This s the world of telesoftware, with 
Programmes to download into your 64 and save to disk or tape. 
Many telesoftware programmes are provided free of charge or at 
nominal cost. 

Dialog with aver 600 massive databases on call and almost 
Unlimited information on just about any subject is accessible from 
your 64, together with BT Gold, Easylink, One to One eté,, with 
electronic mail, business services and telex facilities. 

You can link to Bulletin Boards in your area for local news, club 
news, letters, jokes, poems, helpful tips, etc. It’s a whole new 
experience 

Take the first step. Make a giant leap for your 64. Communicate 
With Modem House and you'll soon be talking to other ‘64 users, 
linking to other micros and swapping files, tips, programmes or just 
chatting, 

‘Modem House are the largest suppliers of Commodore 
‘communication equipment. We also supply complete systems for the 
Pet 2000, 3000, 4000 and 8000 series. 


Sf ZAODEM 
fel "“ZLF HOUSE 


lolanthe Drive, Exeter, Devon EX4 9EA Tel: (0392) 69295 


The most popular 64 micropack in use today, will link you to 
Prestel, Micronet 800, Viewfax 258, Homelink, Farmlink, Citiservice, 
etc. From Modem House, the complete system is on offer 
at the incredible price of £99.95 inc. VAT, p &p. 
Optional terminal software to link you to BT Gold, Easylink, 
‘One to One, Dialog and Bulletin Boards is available at £29.95 inc. 
VAT, p&p. 


Complete Commodore 64 micropack 


special price £9 oD inc. varpep 


for a limited period only. 

Special, special offer, order your 64 micropack now and 
get a FREE quarter's subscription to Micronet 800 and Viewfax 258 
(Prestel Microcomputing} 


i Modem House, lolanthe Drive, Exeter, Devon EX4 9EA Tel: (0392) 69295 1 


I Prease send me Commodore 64 Micropack(s)£99.95each | 


Optional Terminal Software £29.95 
T tenciose € all my Access No, i} 
Name 
Adress 


Telephone No. 
Please allow 28 day delivery 
This offer applies only while stocks last 
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3-D GLOOPER 


Supersoft £4.95 
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C16/Plus 4 Joystick optional 
This game, originally on the 64 has now 
been converted to the 16. In effect, the 
game is 3D Pac-man and you are 
‘actually standing in the maze. The 
scenario is as before. You must col 


all the blue dots on the floor of the maze 
whilst avoiding the attentions of the 
gloopers. 

‘These brown creatures patrol the 
maze and will munch you given half a 
bhance. There are a number of red dots 
which empower you, for a limited time, 
to munch the gloopers. During this 
period, the gloopers are coloured yellow 
father than their usual brown. Clear all 
the dots and you move onto another 
screen. 

‘The screen shows a perspective view 
of the maze walls and side passages. A 
Combination of brick patterns and 
coloured shading helps the effect. The 
gloopers are quite simple in design but 
grow nicely in size as you approach 
them. In all a surprisingly neat bit of 
graphics. 

‘You can examine your Immediate 


w 


Originality Playabiity Graphics Value For 


surroundings on a small map which 
appears at the top of the screen. This 
shows the position of dots and gloopers: 
It a looper starts to approach you, @ 
warning sound is given. The keyboard 
or joystick is used to move about 
the maze. You can move at quite a 
speed but this isn't always advisable 
since you can easily turn a corner 
straight into the arms of a glooper. 

in this world of more sophisticated 
software, it's nice to play a simple but 
addictive game, | found Pac-man rather 
tiresome since the whole action is 
visible. In this game, you have no idea 
Where the gloopers are. This engenders 
a surprising amount of excitement. | 
found this game great fun to play and 
quite addictive. The graphics are simple 
but most effective, At the price, quite 
{good value for money. MW. 


SKYFOX 


Ariolasott £8.95 


cea 

As its title Sky Fox might suggest it is 
‘about a jet fighter but it's not one of the 
flight simulators that have become 
popular lately, more of an air combat 
Simulator, Thus the pilot doesn't have to 
concern himself with all the intricacies: 
of take off and landing but can 
concentrate on the important business. 
of zapping baddies. 

This brings us onto the game itself. 
The story goes that the baddies have 
invaded, either from another country or 
another planet, and are about the usual 
invader — like things such as killing and 
destroying. Your job is, of course, to ~ 
repel the invaders and save the 
world/country. In order to achieve this 
you are equipped with the Sky Fox 
fighter plane, a weapon capable of 
standing still in the air or zapping along 
at speeds of 3000mph! The Sky Fox 
boasts a full complement of baddie 
blasters ranging from general purpose 
Jaser guns to the air to air heat-seeking 
mega missiles. 

‘The screen displays a cockpit view 
that has three large windows and a 
radar display which shows either an all 
round proximity scan or a sort of 
weaponty screen complete with gua 
sights. Also available is a direct link to 
the main battle computer at your base. 
When activated this swings out on an 
expanding window to cover the whole 
display. This computer link supplies 
information about the progress of the 
war with the status of various 
installations being displayed so that you 
‘can judge where you are most urgently 
required. 


displaying the position and number of, 
your foes as well as the locations of 
your base and the other establishments, 
This plan may be used to navigate but 


‘Also in the data banks is a battle plan 


using the auto pilot is much more fun as 
it will either take you to a specific 
focation or it will find the nearest 
zappablé baddie and zoom there at 


3000mph. 

Whilst being great fun and very 
convenient, this auto pilot knows 
nothing of air combat and thus usually 
engages you with the enemy from the 
worst possible position. Combat takes 
two forms, First is the ground force 
consisting of groups of five tanks. These 
Sppear on the display as tiny little blobs 
on the horizon. At this stage the blobs 
may be disposed of with the lasers very 
easily, This would be a shame however 
because the blobs grow into very 
detailed battle tanks that shoot at you 
you approach and to miss this would 
spoil the fun, So my advice on the tanks 
would be destroy all but one, fly over 
that admiring the excellent graphics and 
then turn round and blow it to hell! 


The other form of combat is in the 
air, as you climb fram ground level you 
pass into the cloud layer and the screen 
Qoes blank. At this point the disk is 
being accessed but | think the cloud 
idea Is a nice cover for this, Once 
through you are presented with a view 
of clouds and are in the domain of the 
enemy jet fighters. These usually don't 
‘appear at all because the auto pilot 
lands you in the fight with the nasties 
behind you. If you do manage to get 
one in front of you don't forget to be 
‘amazed by the smooth animation of 
Such a large and detailed shape before 
you target the heat seeker and despatch 
itto the same fate that the tanks 
suffered. This aside, | should state that 
the air combat is not easy at all and 
took me many goes to get the hang of it 

The biggest and baddest of all are 
the mother ships. These are like large 
floating cities in the sky. The mother 
ships send out all the other baddies so a 
good plan is to take on the mother ships 
first to prevent them sending out 
replacements for the tanks and jets that 
you destroy. As big as they are they can 
be taken out by laser work but a lot of 
careful flying is required to get past the 
internal defences and they need to be 
hit a number of times due to their 
armour, Once you have exhausted your 
supplies of missiles and fuel you can 
jand at your base to stock up. That is if 
it still exists! 

‘The game has a large range of 
options such as difficulty levels from 
Novice to Ace of the Base and practice 
levels involving only air or only ground 
‘combat, Also selectable is the scale of 
the baddies’ attack and the form of your 
task. These have titles such as cornered 
The Alamo and, my personal favourite, 
Massive Onslaught 
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BEACH-HEAD II 
US Gold £9.95 


©84 — 1 oF 2 joysticks 
This sequel to the successful Beach 
id is not just one game, but fou 
mes in one, for 0 

e evil dictator known as the 

has captured some of your 
halding them hostage in his 


fe oF two players. 


Drag 
men and is 
heavily fortified island home. The task of 
| the allied forces is to storm the island 


rescue the prisoners and escape with 
them by helicopter. You then do battle 
in single combat with the Dragon 
himself 


These four screens may be played in 
any order, w skill levels for 
each. You may c to play t 


troops or the dictator's forces 
permutations are available 
The attack phase involves landing 

your troops by parachute from a 
helicopter, then advancing them 
individually past two barriers unde 
withering machine gun fire. You will lose 

any of your men, and will need tc 
sacrifice some for the safety of others. 
Bonus poi successful 
ne gun 


fits are scored for 
tacks on the mach 


posit 
To rescue the hostages you use a 
captured machine gun against a 
bewildering array of forces, all inter 
killing them. This is not easy, as the 
tanks and armoured trucks need to be 


hit in exactly the right spot to knock 
them out. 

In the escape stage you fly 
helicopters, loaded with escapees, past 
a series of obstacles while under 
tant fire. You can strike back, and 
you score points for targets destroyed 
as well as soldiers rescued. The Dragon 
sets the difficulty level for each of the 
three sorties, and the highest level is 
really hard! 

Finally, having tracked the Dragon to 
his lair, you engage him in battle with 
wooden spears called Poantas, from 

posite banks of an underground river. 

duck and jump, and cai 

control the spears in flight, making them 
Four hits win @ round, f 
ust be played in al 

A marvellous game - challenging 
throughout, with excellent graphics and 
the best 
deserves to be a great success! 
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PAINTBOX 


Audiogenic 


C-16 - joystick optional 
For those who like graphics without 
mathematics, Paintbox is a must for 
users; | say use 
of the tape is for the C4 and 
for the C-16. 
Loading is fast and efficient and 

the menu display scrolls smoothly along 
the bottom 

the menu i 


instantly accessible by 
pressing the space-bar. The menu 


introls a variety of options including 
saving to tape or disk and a fast erase” 

Now what does the program offer? 
DRAWING is, of course, a standard 
feature using joystick or keyboard. To 
this is added 


Allows a line to be drawn at any 


draws as f lines starting 
| from where the last one finished. 

ays - gives a series of lines starting 
from the same point, 

Framing - provides a rectangle of any 
given size at any position on the screen 
; while BOX gives a solid rectangle of any 

chosen colour, CIRCLE at any place, 
any size and use DISC to give a colour 
filled circle. 

This sounds pretty much the same as 
usual but, believe me, the use of 
rubber-banding’ technique give: 
tremendous scope and versatility 

When we come to PAINTING the full 
colour range is available for filling 
enclosed areas while, in DRAWING 
mode eight options are available from 
very fine line to very thick pen which are 
really excellent. Drawing speed may also 
be controlled 

For the C64 alone there are extra 


facilities allowing you to copy, SWAP 
and MOVE two pictures around building 
one upon the other 

‘Audiogenic has produced here a very 
good, fast acting, easily handled too! 
which can be used to create very 
intricate drawings, picture drawings 
poster drawings etc. 

Paintbox compares most favourably 


with other graphics utilities and, indeed, 
would be the one of my choice by virtue 
af its speed, scope, ease of handling 
and well written manual; screen colour 
control is likewise excellent. 

{A joystick is preferable but keyboard 
control is fully functional and adequate 

to it beginners and advanced 

Well recommended. 


artists, 
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SPEED KING 


Digital Integration £9.95 


(64 — joystick optional 

f you have quick wits, cool hands and 
an iron nerve, then this is a game you 
must buy! You can experience the thrill 
of high-performance motor-cycle racing 
at any of the world's top 10 circuits, 


from Brands Hatch to Daytona, at 
speeds of up to 250 miles per hour. And 
all this from the comfort of your own, 
armchair! 

Each of the circuits is faithfully 
reproduced, with good graphical 
representation of the scenery, the track 
and, of course, the bikes. You race 
against 19 other riders, starting at the 
back of the grid. If you collide with 
another bike you crash, but can set off 
again. Wandering off the roadway slows 
you down too, and eventually makes: 
you lose control. 

Your machine is equipped with six 
gears, which you can change up and, 
down, and the sound effects 
accompanying gear-changes are most 
realistic. Holding down the fire button 
(or space bar) causes constant 

celeration. Releasing it slows you 


down, but for heavy braking you will 
need to change down 

Various options are open to you. In 
addition to the choice of circuit, you 
may select novice, pro or champion skill 
levels, and you are given a preview of 
the chosen track, You may also do as 
many practice laps as you wish, before 
setting off under race conditions. The 
length of the race may be two, four or 
six laps. The computer records the total 
time for the race, and your fastest lap 
time 

| was impressed with everything 
about this game. It is very well 
programmed, fast and exciting. There is 
plenty of scope for improving your skill 
by practising, and plenty of variety. 
sets a standard for motor-cycling games 
which will be difficult to beat. So put on 
your crash-helmet and get started! P.R.B. 


RACING DESTRUCTION SET 


Ariolasoft £14.95 


ced 
Have you ever had the urge to get ina 
powerful car and race, round a track as 
quickly as possible? Destruction Set will 
allow you to indulge all your fantasies and 
more! 

The game consists of two race cars 
on the same track. Each car's progress 
is displayed on a separate window on 
the screen so if one driver gets ahead of 
his opponent he doesn't disappear off 
the screen. The cars are rather like slot 
cars as they will turn corners on their 
own and the only control required is 
change slots and accelerate. 

‘So what is the Construction in the 
title for? Well this is because RDS 
allows the user to either choose one of 
about 20 pre-formed race tracks or even 


to make one up himself. This allows all 
sorts of differing terrains and thus the 
game can change from a Formula One 
at Silverstone to a dirt track rally on the 
moon! 

To enable the cars to race on the 
different surfaces the user can also 
control the design and specification of 
his car, This allows such things as a 
Corvet Stingray with an 8.2 litre engine 
fight down to a 250cc Bike. 

Care has to be taken when choosing 
a vehicle as it is very easy to construct a 
car that is too heavy to get up the steep 
hills or not powerful enough to get off 
the ice. It is great fun however to pit two 
entirely different cars against each other 
ona variable track and see one catch up 
on the straights due to its power but 


then fall behind on the hills due to its 
weight. 

What about the destruction bit, | hear 
you ask? Well this is great fun as well 
because the game offers options to 
carry oil for throwing in the path of your 
opponent and land mines to blow him 
up! The problem with both the oil and 
the mines is that they stay where they 
are and stay nasty as well so if you drop 
a land mine in a place where your 
Opponent can't miss it he will blow up, 
ut on the next lap if you can't get past 
it, so will you! 

Although the game does a lot of very 
slow disk accessing, | think that it's 

lent and | recommend it. 
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C16/Plus 4 — joystick optional 
This is another C64 conversion from 
Supersoft. From memory, | don't think 
have been many alterations from 
the original 

The plot is somewhat unusual in that 
you must protect a cactus from the 
Unfriendly attentions of a swarm of 


wasps and hornets. Your efforts are 
hindered by interfering moles and 
vultures. In effect this is a shoot-em-up 
game similar in flavour to centipede but 
with its own attraction. 

On screen you get a side view of the 
cactus and the ground level. You may 
move above or below the ground via 
holes in the ground. The swarm of 
wasps and hornets approach from above 
and fly from side to side slowly moving 
downwards. You must prevent them 
from reaching the base of the cactus, 
where they can do the most damage. 

Unfortunately, it isn't a simple matter 
of shooting the wasps. Moles move from 
side to side trying to fill in the holes in 
the ground and cut off your means of 
access. You, of course, can shoot them. 
After screen one, vultures fly across. 
dropping eggs. These bounce about and 
will destroy you on contact, 


Graphically, the game is simple with 
limited use of the 16's colour abilities. 
The animation of the wasps is quite 
good but overall the nasties don't really 
ook like the creatures they are 
supposed to be. Sound is limited to 
zapping noises although a nice version 
of Lincolnshire Poacher starts the game. 

Whilst this game doesn't break new 
ground in sophistication, it presents a 
real challenge. The first screen is 
deceptively easy, but our friends the 
vultures make life pretty tricky later 
‘They seem to aim their eggs accurately 
and the bouncing bomb behaviour of 
the eggs is tricky to judge. 

Overall, not a bad game especially 
bearing in mind the lack of material for 
the C16. The rather primitive graphics 
do the game no favours but it does offer 
a good old fashioned zapping session. 

MW.c. 


WORD PERFECT 
Supersoft £19.95 disk 
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I dare say that a good many owners of 
the 64 have considered the benefits to 
be derived from using a word processor 
but have been deterred by the high price 
of most of the programs currently 
available. 

Even if you don't own a printer, a 
word processor can still be extremely 
useful. How many of you, for instance, 
can sit down to write a letter and get it 
Tight first time without having to 
rearrange paragraphs, correct spelling 
or syntax errors, or even re-write the 
entire thing, perhaps several times? With 
the aid of a word processor and a little 
typing practice the whole task becomes 
very much easier. Using the screen as a 
sort of electronic note pad, you can 
organise your thoughts and correct any 
errors, all without committing anything 
to paper. 

However, whilst appreciating the 
above, many people will be unable to 
justify the expense of a program which 
although very useful is somewhat limited 
in its application in the home. Word 
Perfect from Supersoft has recently 
been released and seems to be aimed at 
just such a market. The program is 
available in both disk and tape format, 
the disk version being the one reviewed 
here. 

Word Perfect is a scaled down word 
processor and as such it is suited to any 
of the uses to which you would put a 
typewriter, but with most of the 
advantages of word processing. The 
program loaded quickly and reliably and 
resides in the protected RAM above 
Basic starting at 49152. Most of the 
important features of a word processor 
are there, although some of them such 
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Word Perfect can be 
and centre 


(+) and margins [1]. 


Hord Perfect Deno 


Supersoft 


text apart 


used to underline 
from setting tabs 


as block move and copy are 
implemented in a somewhat crude 
fashion. You may search for a specific 
word or phrase, centre, underline, set 
tabs and merge previously saved text 
into the current work. You have the 
option of saving your finished document 
to tape of disk. 

Although some of the more usual 
commands are missing, right justify and 
search with replace for instance, | don't 
feel that their absence will cause too 
much inconvenience. 

The program allows the use of a wide 
range of printers although, as with all 
software tht uses a printer, it would be 


prudent to check that your particular set 
up works before buying. 

Word Perfect comes complete with a 
well written 16 page booklet that should 
enable even the novice to quickly get to 
Grips with the program. While perhaps 
Not suited to serious office work, | feel 
it has a lot to offer the home user. This 
review was written with the aid of Word 
Perfect and | shall continue to use it in 
the future. 

My copy of the manual has an error 
on page eight. To reformat a paragraph 
you should press DELETE in CONTROL 
Mode, not R as stated. 

Du. 
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MAIL ORDER MONSTERS 
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C64 + joystick 
Although the title is different, this is one 
of the excellent Electronic Arts 
‘Construction’ series. 

The game starts by telling you to. 
select a Morph i.e. a basic body type. 
This varies from the Human Homin to 
wasps and strange lion like creatures, 

Next, weapons must be selected to 
arm your particular beast. These range 
from laser rifles and grenades for the 


humans to noxious spit from the worms 
and of course deadly claws from the 
lions. 

Then the creatures travel to the 
teleport chamber where they are left 
whilst the controllers decide what type 
‘of combat is to be engaged. One owner 
will decide the terrain, and this should 
be chosen to give your creature the 
maximum advantage and your 
opponents the least. So if an owner has 
{an amphibious creature he could choose 
a terrain with lots of water thus 
confining his opponent to the land. 

The other owner must try to nullity 
the disadvantages of the terrain by 
selecting the type of combat. The first 
type is the simple destruction combat 
where each player will fight to the death 
with the creatures found in the arena 
and the opponent. 

The second requires flags to be 
collected in order. Each flag is defended 
by an arena creature, 

The third type is called the horde. 


This is when both creatures must work 
together to defeat an invading horde 
that comes from the top of the screen 
and is attempting to reach the bottom. 
The one who kills most hordlings wins. 
‘As | mentioned, the arena contains 
‘Urban Defenders’. In a one player game 
all these creatures are played by the 
‘computer but in a two player game the 
creature is played by your opponent. So, 
if a creature runs into an urban 
defender, the screen clears toa combat 
screen and the two players battle to the 
death. This is done by selecting 
weapons and blasting the enemy. This 
requires a great deal of dexterity and 
practice is recommended. If the player is 
victorious in his attack on the urban 
defender then the screen changes back 
to the large map and the game goes on. 
Graphics on this game aren't 
stunning but none of the construction 
series are. The game is a different 
matter as it is excellent and | found it 
extremely addictive. DGD. 


THE GREAT AMERICAN CROSS 
COUNTRY ROAD RACE  sctivision £9.99 
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At first glance the Great American Cross 
Country Road Race - T.G.AC.CRR. 
from now on, coz it takes too long to 
write - is like Audiogenic’s Tallegeda, 
but after closer scrutiny | found some 
pleasing additions. 

‘After you've chosen your route, 
which is at first a touch confusing (it 
reminds me of trying to fathom the 
intricacies of a British Rail time table) 
you are shown the map which roughly 
shows your route between cities and the 
weather conditions you are likely to 
encounter. You can scream across the 
great American countryside/desert 
snow plains/ete, etc. from one sprawling 
downtown conurbation like San 
Francisco to another like Washington, 
experiencing sun and snow 

To practice | chose the US Tour race 
which, as the name suggests, allows you 
to belt right round the continent. 

‘After the prelims, you're faced 
with the old hat track, down which you 
must guide you low strung speed 
machine. 

You have a certain amount of time to 
get from one check point to the next 
and you're expected to change gear 
using the joystick, while keeping an eye 
‘on your fuel. If you allow your RPM to 
stay in the ‘red-line’ too long your 
engine blows up but it doesn't take too 
much skill to avoid this catastrophe. 

Fuel consumption is, | found, another 
story. This particular hazard really 
wound me up. When you run out of gas 
you have to “push” your car to the next 
station, You do this by continually 
pressing the fire button - | actually 


broke my joystick doing this. | believe 
that this would not have been necessary 
if the gas stations were more clearly 
defined, because if you only just miss 
fone you've got to go to the next one 
which is 100 miles down the road ~ 
infuriating! 

‘The clever touches in this arcade 
game are what make it different. As you 
travel the road, conditions change along 


with the scenery and it gets dark ~ 
liked that. If you go too fast you attract 
the attention of the fuzz and they pull 
you over. 

‘Altogether this is just another road- 
race game and, although clever in 
places with good scrolling graphics, | 
feel that once you've seen one there 
isn't a lot of difference in the rest ~ but 
this is certainly one of the best. DF. 
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PINBALL CONSTRUCTION SET eae 


Ariolasott £14.95 
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C64 + Joystick 
The Idea behind the construction series 
of games is that people could adapt a 
game which they liked to take on many 
different forms and levels of difficulty so 
as to improve their enjoyment. This isn't 
the case with Pinball C.S. 

The game is a representation of a 
pinball board which can be set up to the 
user's requirements. All manner of 
bouncers, flippers and fancy bits may be 
put together on the board in an attempt to 
find an interesting game. This is where the 
construction bit falls down as most fun is 
to be had in the construction of weird and 


wonderful boards. Playing these boards 
soon becomes very boring indeed! As all 
the fun in real pinball is in the flashing 
lights and ping, ping, ping noise. 

Anyway, back to the game. As | 
mentioned, the game allows use of 
bumpers and flippers. It also has many 
advanced features such as a ball hopper 
which collects balls, until it's full at which 
point it releases them all putting four balls 
in play at once. Another interesting feature 
is the AND gate that allows special scores 
to be awarded for good play. 

Allin all | was disappointed by this. 
Nice idea but a boring game. J.G.D. 


THE RATS 
Hodder and Stoughton £7.95 


James HeRserrs 


{As reported in the October issue of Your 
Commodore, Hodder and Stoughton, 
Software has released the computer 
version of that now age old horror story 
The Rats by James Herbert. 

When | got my grubby little paws on, 
the game | could hardly wait to get it in 
the C2N and have a look ~ you see 


dear reader, I'd read the book and seen 
the film already and thought they were 
both terrific - so maybe | expected too 
much. 

In the game you take the roles of 
various characters in the original story ~ 
except the rats, of course. You can, for 
instance, be anyone from the controller 
of defence to a cobbler which 
altogether, adds to the general 
confusion, and this, in my opinion, is the 
only atmosphere generated by this 
attempt to mix all the aspects of micro- 
gamesmanship in one package. | think 
it's a shame that the game didn't live up 
to my expectations especially after the 
stunning graphics that are displayed 
after the animation sequence. 

The game is staged in central 
London where the rats are swiftly taking 
‘over and it's your task, with the help of 
the defence forces and various wizardry 
from the research and development 
people, to contain the hideous menace 


within London, whilst keeping the three 
main characters alive and not at the 
‘expense of every last man jack in your 
defence forces. To fail in any part 
results in defeat and some supposedly 
horrifying graphics. 

To effect the destruction of the rats 
you are given various tools and 
professional forces to help you and you 
must put into action Foskins (one of 
your main characters) strategic battle to 
do this. This is done by moving a 
cursor again to pick the words (your 
choice of which is maddeningly limited) 
to build the command. Needless to say, 
I was shredded very quickly and often, 

It is a good idea, but with the lack of 
atmosphere and the limitations imposed 
by the program | found it hard work and 
it lost my interest very quickly. Like | 
sald, I'd read the book, seen the film. 
and now I've played the game. | think | 
would have prefered the pie! 

DF. 


KAYAK 
Creative Sparks — Sparklers £2.50 
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C64 — joystick 
Ifyou find it exciting to have a cold bath 
on a foggy Sunday afternoon in 
November, while Chopin's funeral march 
plays in the background, then this is the 
game for you! According to the rather 
ungrammatical cassette insert, your 


mouth will be dry and your arms 
shaking with excitement — lies, all of it 
lies! 

The idea of the game is that you 
paddle a canoe in the World White 
Water Slalom Championship. This 
involves two forays along a stretch of 
winding river, with 25 gates to negotiate, 
remembering to keep the white pole to 
your left at each. The control you have 
‘over your craft is minimal. Attempting to 
turn usually ends with you ramming the 
bank, at which point the program is as 
likely as not to seize up altogether. 

The “superb scrolling 3D” graphics, 
mentioned on the packaging, are in fact 
crude and jerky, with the prow of your 
boat bobbing up and down in the 
foreground and slalom gates appearing, 
as if by magic, just in front of you. 
Making headway against the current is 


practically impossible, and response to 
the joystick is very slow indeed. The 
game proceeds at the pace of a snail 
with corns! 

The only sound-effect, apart from 4 
discordant fanfare at the start, is like 
nothing so much as brushing a pair of 
shoes, or perhaps a veteran washing- 
machine. There is a high-score table, of 
a sort, but even that is mud-coloured. 
The inlay asks “Will you have the 
stamina and strength to last the whole 
course?" - | very much doubt it! 

If | seem rather unkind, it is well 
deserved. This is the poorest game | 
have seen for a long time, and the best 
thing to do with it is cover the tabs on 
the cassette and record something else 
‘over the top. Unless, perhaps, you suffer 
from insomnia? 

PRB. 


THIS MONTH | INTEND TO DISCUSS 
THE value of adventures as 
educational aids. In contrast to the 
monthly adventure columnist, with 
whom | don't want to compete, | will 
be advising the uninitiated, not 
preaching to the converted. 

Many parents feel that programs 
other than educational software 
cannot be of any. benefit to their 
children. This is simply untrue since 
we learn something no matter what 
task we're performing. The noisiest 
shoot the alien game may seem 
pointless but it does teach eye-hand 
co-ordination and helps improve 
reaction times, Adventures are a 
more subtle means of combining 
enjoyment with learning 

Before diving into the material, it 
would be best to try to describe what 
is meant by an adventure. Initially, 
adventures were simply word-games 
programmed on main frame 
computers. With the development of 
home micros, the games have 
changed form. First the text acquired 
graphics, then animation and 
interaction was developed and finally 
arcade/real time features appeared. 
All offer similar benefits albeit in 
differing proportions. 

Most adventures involve placing 
the player, or his alter-ego, in an 
artificial scenario. By use of various 
forms of instruction, the player 
endeavours to solve certain problems 
or achieve certain goals, The scenario 
can basically be anywhere and can be 
mapped on a piece of paper. A 
building, for example, can be drawn 
in terms of rooms and passages. 

The first task usually attempted in 
an adventure is to map, by 
exploration, the area where you find 
yourself ~ just as you would in real 
life. This means that you may need to 
know such concepts as the points of 
the compass and left, right etc. The 
scenario is normally too complex to 
memorise, forcing you to draw some 
form of map. Again thisisa tricky task 


Pe 


involving the manipulation of spatial 
concepts. 

The mapping operations and the 
actual solution of the game need a 
rather special form of skill -the ability 
to think logically and apply lateral 
reasoning. A simple example is how 
to get past a fire breathing serpent 
which blocks your way when you're 
carrying a sword, a bucket of water 
and wearing running shoes. You 
could: Kill the dragon; put his fire out 
with the water; out run him; or use 
your map and find another route. 

The problem is to find the correct 
solution and the means to achieve it 
using thought, trial and error and 
patience. All useful skills for real life. 

Most of the best adventures use 
text to convey information and 
accept instructions. These processes 
will help improve reading, increase 
vocabulary, spelling, comprehension 
and creative writing but not. to an 
extreme degree. 

That's the boring bit out of the 
way, let us look at what's available. It 
might be easiest to deal with them in 
rough age groups (this list is not 
exhaustive, simply a guide) 


Under-tens 


The Magic Sword (Database 
Publications) is a fairy tale book plusa 
simple adventure. The adventure 
uses simple text with graphics and the 
instructions are mostly key 
commands. You must find the prince 
(who has been turned into a frog) so 
that he can save Princess Poppy from 
the wicked witch 

Danger Mouse in the Black Forest 
Chateau (Creative Sparks) is a 
graphics/ text adventure with menu 
driven command structure. There are 
lots of silly puns and great fun, pretty 
too. Help Danger Mouse save the 
world from the Pi-beam. 


Early Secondary (and Smart 
Little-Uns) 


This age group seems to prefer 
arcade type action and there are a 
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range of tough graphics-only games 
to choose from. All of these require 
problem solving and lateral thought. 
Some worthy titles include 
Impossible Mission (Epyx), an arcade 
style game requiring both physical 
and mental agility; Staff of Karnath 
(Ultimate), a magic type game 
involving exploration of a tomb and 
the fighting of foes with magic; Elidon 
(Orpheus) in which you guide the 
fairy on her search for magic potions 
and plants; Dungeons of Ba 
(Quicksilva), search the dungeons, 
find the treasure kill the nasties; 
Shadowfire (Beyond) uses advanced 
graphics techniques. You control an 
inter-galactic ‘A’ team trying to 
rescue an ambassador; Tir Na Nog 
(Gargoyle), a Celtic legend in which 
you help the hero find the Seal of 
Calum; Exodus: Ultima Ill (US Gold), 
Dragons and Dungeons style, you 
lead your band of heroes on a quest 


Teens to Old-Uns 


The most challenging games tend to 
be text or text/graphics adventures. 
Whilst graphics help brighten up a 
game, you should be aware that the 
pictures only rarely give clues to the 
solution of the game. The list of such 
games is endless. There are some 
excellent software houses who are 
almost guaranteed to produce 
excellent games. 

Those of note are 

Infocom - disk only, heavy use of 
detailed and absorbing text ~ a sense 
of humour vital. Those worth looking 
at are the Zork Trilogy (wizards and 
dungeons), Starcross and Suspended 
(science fiction) and Hitch Hiker’s 
Guide to the Galaxy (humorous). 
Level Nine - early games text only, 
later games use graphics. Complex 
games with many locations — text 
compression ensures detailed 
descriptions. 

Adventure International - not the 
most complex games but have avery 
high content of puzzles. Great variety 
covering many types of scenario. 
Later games include Gremlins and 
Incredible Hulk. 

Individual games of note are: 

The Hobbit (Melbourne House) - 
‘on the book, quite tough 

Twin Kingdom Valley (Bug Byte) - 
superb graphics, complex and quite 
tough 

Fourth Protocol (Hutchinson) - 
amazing graphics, needs deep 
thought and a devious mind. 
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THE ULTIMATE ENHANCEMENT 
TO YOUR COMMODORE® 


© 105 cps uni/ © Ten print modes, © Four international © Super quiet 
bidirectional logic including standard, bold, character sets - USA, UK, 
seeking expanded, condensed, | France and Germany plus 

‘emphasised, italics and Spanish and Sree leon oneracter 


® SupportsCommodore — super/subscript Scandinavian options 
82-character graphics set, 

plus 96-character ASCII © Commodore 64 and — 4" to 10" widepaper, © Plus Epson’ code 
with true descenders VIC serial interfaces traction or friction drive compatibility 
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ign featur 
Riteman C+ give you big, fast, printer 
performance with Commodore graphics, 
in a super-compact, ready to use, portable 
desktop unit - making it first choice for your 
Commodore system. 

Arevolutionary front-loading design 
eliminates paper feed problems, and any 
weight of paper — even card - can be used. 

The Riteman C+ also gives you a super- 
compact printer footprint. A built-in ee ee ee ee ee 
collapsible stand enables all ? want to know more about the Riteman C+ 
paper to be stored under the (ay Aide cacalge rs 
printer, giving you 50% more 


(Please indicate: EndUser() Dealer] OEMO) 
desk space, I Name: __ 


C. Itoh Electronics Co. Ltd., : Joomeny 
Beacon House, 26/28 Worple Rond, eae 
London SW19 4EE I 

Tol: 01-946 4960. Tolex: 8955616. 


Nick Hampshire adds 


more commands to 


your ever-increasing 
ese 


Basic. 


IN LAST MONTH'S ISSUE | 
gave all the initialisation and 
wedge routines needed to add 
extra commands to the Basic of 
2 C64 computer. Also included 
in that article was a single 
command CTL. In this second 
article | am giving four new 
‘Commands, APPEND, CHANGE, 
DUMP and FIND. These are 
very useful ‘toolkit’ type 
Commands for editing @ pro- 
gram and are consequently all 
Used in direct mode. 

“These four new commands 
all require the wedge and 
initialisation code ~ given last 
month - to be present in 
memory at the correct 
locations and that their 
command names and entry 
points are stored in the correct 
fables. It should also be noted 
that all these commands use 
common routines within each 
other and should therefore 
Slways be used as a set. To 
ensure that you have these 
correctly positioned the Basic 
Joader at the end of this article 
is a repeat of last month’s with 
the three new commands 
added. 


CHANGE 


Abbreviated entry: C(shift)H 
‘Affected Basic abbreviations: 
CHRS — CH (shift)R 

Token: Hex SEE, $06 Decimal 


238,6 
Modes: Direct and program 

JA} 58 Recommended mode: Direct 
only 


Purpose: To change all 
occurrences of a string or 
command to something else. 
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CHANGE 


1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 


1240 7 
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1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 


CHANGE SR RESVAR RESET LINE LINKS 
JSR FINDI4 ;GET CURRENT CHAR 

STA $59 ;STORE IN FLAG 

LOK #600 1500 
‘JSR FINDOS ;SET SEARCH STRING 
LOX #800 1520 
JSR CHANO7 ;GET STRING TO CHANGE 1530 
STX $FC ;STORE LENGTH OF CHANGE STRING 1540 


JSR FINDOS ;SETUP POINTERS 1550 
SEL 1560 
LDA $0300 1570 
STA FINDER 1580 
LDA $030! 


STA FINDER+S 
LDR <FINDL 
STA $0300 
LDA #)FINDIL 
STA $0301 


JSR FINDOG ;FIND STRENG 
CHANO! JKP CHANOS ;CHANGE 
CHANO2 JSR FINDI2 ;LIST LINE 
JSR FINDO? :FIND ST 
IMP CHANOL ;AND REPEAT 


CHANOS LOA SFC 
SEC 

SBC $22 ;- LENGTH OF FIND 
BEO CHANDOS ;THEY ARE EQUAL 


LENGTH OF CHANGE STRING 


INP CHANLO sELSE CHANGE SIZE 
CHANDA LDY $23 ; INDEX TO LINE 

LOX $40 ;NDEX TO CHANGE STRING 
LOR s0L™ 790 
AND #SFE ;0UT BASIC ROM 

STA $01 

CHANOS LOA SBFAO,X ;5ET CHANGE CHAR 
BEQ CHANO ;END OF STRING 

STA ($57),¥ ;REPLACE CHAR 

INK ;NEXT CHAR 

INY jNEXT BYTE 

IMP CHANOS ;AND AGAIN 

CHANOE LDA $01 

ORR #801 ;IN BASIC ROM 

STA $0L 

Dey 


STY $23 ;STORE LINE INDEX 
IMP CHANOZ ;D0 NEXT FIND 


0 CHANO? LDA #8 


 CHANLO LOY #80¢ 


CHANO? JSR FINDS ;GET NEXT CHAR 
CHP $59 315 IT THE FLAG? 

BEQ CHANO ;YES, GET STRING 
INP $AFOB 

CHANOB JSR FINDI3 ;GET NEXT CHAR 
BEQ CHANO? ;END OF LINE 

CNP $59 ;END OF STRING? 

BEO CHANO? ;YES 

STA $BF80,X STORE CHAR 

Int 
OPy Hs 
BNE CHANOE 
Dy #817 
IMP $8837 


NG TOD LONG? 


700 LONE 
ROR 
NG TERMINATOR 


STA $BFE0,% 


),¥ x6E7 LINE® LO 


T LINEN HE 


INGER? T 
PSOSRAM SYTE 
FER. 


OPK #856 + 
BNE CHAN: 
CHAN? LDA $01 

AND #$FE ;QUT BABIC ROM 


> 


ALCULATE START 

30F REST OF PROGRAM LINE 
AOC $22 jAFTER INSERTING THE 
HANGE STRING 
$25 


ADC $FC 
STA $23 
DEC $2 
0 CHANIS 


BEO CHANIG 


CPX #858 SEND OF BUFFER? 
BNE CHANSS ;NOT YET 

LDA #800 ; EN 
STA $020 

INK 


CHANIS STX CHANLN ;STORE LENGTH OF 


ADC #804 
STA $08 

LOA $0302 
STA CHANST 
LDA $0303 
STA CHANST+, 


LDA #)CHANL 
A $0207 


FINDS ¢ 


DUMPOL 
SBC $2F ; 
LDA $60 


SBC $30 
BCC DUMPO2 ;NO 
/ES, DISPLAY ARRAY DIMS 


INP DUMP 


DUMPO2 JSR DUN? 
REAL? 
BEQ DUMPOS 
CHP #801 ;FUNCTION? 

bs YES 
$802 35 
BEO DUMPOS ;YES 
LDA #825 


3GET VAR NAME 


ASR SFFD2 ;PRINT "=? 


#902 SET POINTER TO VAL 


Loy 
LDA (S5F),¥ ;5ET LO 
PHA 
INny 
LOA ($5F).¥ GET HI 
TAY 
PLA 
JSR TX-FLOAT 


o5R 
JSR 


LOAT-ASCIT 
RINT 1T 
DD NEXT VAR 


1360 :REAL VARIABLE 


LOA #830 
JSR $FFD2 PRINT *=" 
ASR $B185 ;GET ADDRESS OF var 


LOA $47 ; INTOA AND ¥ 
Loy s4e 
JSR $BBAZ ;NEN-FACNY 


1470 


JSR $BDDD ;FLOAT-* 


id 


Programming 


Each line that is changed is 
listed if there is anything left to 
list. 

Syntax: CHANGE dstrl ddstr2d 
= where dis a delimiter 
character that does not appear 
in either of the strings (str1 or 
str2). 

Errors: Syntax error - if the 
format is not as above. String 
too long - if either str1 or str2 
are longer than 40 characters. 
Use: CHANGE has a number of 
uses, An example would be: 


CHANGE PRINT PRINT#H4, 
To change all occurrences of 
‘PRINT’ to ‘PRINTH4,', or: 


CHANGE “PRINT’”“PRINT#4,”” 


which will change all occur- 
rences of the text ‘PRINT’ tothe 
text ‘PRINT#4,” 

Note: Not all delimeter 
characters will work in all cases, 
for example: 


CHANGE /REM/// 


As the character ‘/’ has two 
values the first is the token for 
divide and the second is just 
the ASCII slash character, 

The same is true of DATA. 
Other characters that will have 
the same effect are: ‘-* = '. 


Routine entry point: $8688 
Routine operation: CHANGE 
Uses most of the FIND routines 
to find str1 and list the line, 

CHANGE reads in the 
delimiter byte and stores it 
away. The string to be changed 
is then read in until the second 
delimiter character is reached 
and stored. The next character 
is checked to see that it equals 
the delimiter character and if 
so the string to change to is 
read in until the delimiter 
character is found again of the 
end of command. 

The rest of the routines just 
a loop finding all occurrences, 
changing them and listing 
until the end of the program. 

The actual routine that 
changes the string uses the 
Basic input buffer and the Basic 
routines to change a line, The 
routine copies the line up to 
str into the buffer, the change 
string (str2) is then copied to 
the buffer and the remainder 
of the line is copied over. The 
pointers are then set so that the 
next byte to check is the one 
following str2, 
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DUMP 
1480 JSR SBDDA ;PRINT NUMBER 
1490 JMP DUMPO7 ;D0 NEXT VAR 
1500 ¢ 
1510 sFUNCTION 
1520 ; 
1530 DUMP26 JSR DUMPIS ;PAD NAME 
1540 LDA ACFUNCTT POINT 0 
1550 LDY #FUNCTT ;* FUNCTION’ 
1560 JSR SABLE :PRINT STRINE 
i 07 399 VAR 
FUNCTT .BYT = FUNCTION? .$00 


0 :STRING VARIABLE 


) DUMPOS LOX #903 :LOUP 70 PRINT ‘$= "* 
DUMPCE LDA DUNT 
1640 JSR SFFD: 
1680 CPX at 


LDA (SEF) 
JER $AB24 
LDA #822 
ISR 


PRINT CARRIAGE RETURN AND OD NEXT 


1940 DUMPO? LOA #800 

185¢ JSR SFFD2 :PRINT Ri 

1860 DUMPC JER SFFE: ;STOP KEY? 
1870 BNE DUMPLO :NO 

1880 DUNPO? RTS ;EXI7 TO *READY’ 
1890 DUMPLO CLC :MOVE TO NEXT VAR 
$700 LOA SSF 

1910 ADC 4807 

1920 Sta $SF 

1830 LOX #40 

1949 BCC QUNPL! 

1950. INK 

1960 DUMP! STH $40 

1970 UMP DUMPOL DO NEXT VAR 


1990 ;SET AND PRINT VAR NAME 

2000 + 

2010 DUNP12 LOY #800 ;GET VARIABLE TYPE 
2020 STY $25 AND NANE 

2030 INY 

2080 DUMP1S LOA (SSF),Y 36ET BYTE 


2050 ASL A ;TYPE BIT INTO TEMP 

2060 ROL $25 

2070 LGR A RESTORE NAME BYTE 

2080 STA $0045, ;STORE NAME BYTE 

2090 DEY 

2100 BPL DUMP!S 

2110 LDA $45 ;PRINT NAME 

2120. JSR SFFDZ 

2130 LDA $46 :2ND BYTE? 

2140 BEQ DUMPL4 NO 

2150 JSR SFFD2 ;YES, PRINT IT 

2160 DUMP14 RTS ;DONE 

2170 ; 

72180 ;PAD OUT NAME IF ONLY 1 BYTE LONG 

2190 5 

2200 DUMPLS LDA $46 ;2ND BYTE? 

2210 BNE DUNPI6 ;YES, DON’T PAD 
LDA #820 ;ELSE PAD WITH SPACE 
JSR SFEDZ PRINT 


IEPLAY ARRAY NAMES AND O:MENSIONE 
y 


ISR SFFDZ : YARS FROM ARRAYS KITH 
LDA S2F 2 A 

STA SSF; 

LDA $30 + 


DA $60 :END OF ARRAYS? 
2370 
2380 BNE DUMPL® :¥0 
2390 LDA SSF 
2400 CMP $31 
2410 BEG DUNPO? 
2420; 
2430 DUNP!9 ISR SFFEL :€T0P KEY? 
2440 BE DUMPO® :YES,EXIT 
2450 JSR DUMP12 ;GET AND ORINT NAME 
2460 LDA $2: 
2670 BEO DUMP2! 
2480 CMP 8802 :S7RING? 5 
2490 BNE DUMP20 INTESER 
2800 LDA #824 
2510. .BYT $20 ;8KIP 2 BYTES 
2520 DUMP20 LDA #825 :CHAR °2? 
2550 .BYT $20 SKIP 2 BYTES 
2540 DUMP21 LDA #820 :CHAR ° * 


TSR DUMPIS 

LDA #820 

‘ISR SFFD2 :0NE EXTRA SPACE 
LDA #928 :CHAR '{” 

JSR SFFDZ yPRINT IT 

LOA $F 


av ENTRY FOR 


FIND. 

1000 FIND JSR FIND ;GET CHARACTER 
0 STA $59 ;STORE IN FLAG 

LOX #500 

ISR FINDOS 


T SEARCH STRING 
POINTERS 


Loa $0300 
STA FINDER 


ERROR LINK TO RTS 


14 
115 FIND STRING 
1160 FINDOL JSR FINDI2 ;LIST LINE 


1170. JSR FINDOT ;FIND STRING 
1180. JHP FINDOL ;AND REPEAT 
1190; 


1200 FINDO2 JNP SAFOG ;SEND SYNTAX ERROR 


FINDOS JSR FU 
BEG FINDO2 ;END 
CHP $59 ;END OF 


GET A CHARACTER, 


1240 
1250 BEO FINDOS ;YES, COMPLETE 


> 


Programming 


checking Basic programs, for 
‘example: 


FIND PRINT 


which will find and lis all lines 
containing the command 
PRINT. If PRINT occurs more 
than once onaline, the line will 
be listed each time it is found 
the exception of the last 
ies where the line will be 
listed only once. 

Routine entry point: $8093 
Routine operation: The string 
to be found is read in within 
quotes, including spaces and 
colons and stored away. The 
rest of the program is a loop 
that searches the program until 
the string has been found, lists 
the line, and starts searching 
from the next character. 

The error message vector is 
stored away and replaced with 
a jump to an ‘RTS’ so that LIST 
will return to the routine. 


APPEND 


Abbreviated entry: A(shift)P 
Affected Basic abbreviations: 
NONE 

Token: Hex $EE,$03 Decimal 
2383 

Modes: Direct and program 
Recommended mode: Direct 
Purpose: To load a program 
into memory so that it appears 
‘on top’ of the current 
program. This routine will work 
with both disk and cassette and 
the variable pointers when 
loaded are set to the end of 
the combined program. When 
this routine is used, you should 
check that the line numbers of 
the APPENDed program are 
larger than the line numbers of 
the program in memory. 
Syntax: APPEND [filename|,dj, 
slJ] ~ where d is the device 
number and s is the secondary 
address. 

Errors: The same errors will be 
encountered as in the Basic 
‘command LOAD. 

Use: This routine would be 
used mostly to add Basic library 
routines onto the end of your 
programs. It would be used 
rather than MERGE because 
APPEND is much faster. 
Routine entry point: $8408 
Routine operation: The 
APPEND routine uses LOAD’s 
parameter parsing routine to 
get the filename etc. then sets 
the secondary address so that it 
loads at the end of the Basic 
program in memory. The load 


E 


1670 LD 
cE 1480 LOX 
| 2} 1490 Loa (85 

#60 


routine is then called and the 
program re-chained and 
variable pointers set. 

These extended Basic 
routines are all taken from the 
book Advanced Commodore 
64 Basic Revealed by Nick 
Hampshire, published by 
Collins. 


STA SBFAO,X 
Ink 

CPY #840 ;STRING TOO LONG? 
BNE FINDOS ;NO 

LOX 4817 ;STRING TOO L 
IMP $A437 ;OUTPUT ERROR 

FINDO4 LDA #600 ;TERMINATOR TC STRING 
STA $BF40,x :STORE IT 

STX $22 ;STORE STRING LENGTH 

RTS EXIT 


ORE IN SEARCH STRING 


A 


FINDOS LOA $21 
cue 

ADC #802 3 
STA $87 
LDA $20 ;GET START OF PROG MSB 
ADC #800 

STA $58 STORE IT 

RTS 


yGET START OF PROGRAM 


1450 5 

1460 FINDO6 LOX #800 ;INDEX TO STRING 
1470 LDY #802 ;INDEX TO LINE 

1480 STY $23 . 
1490 FINDO7 LDA $01 


1500 AND 4SFE ;QUT BASIC ROM 
STA $01 
LDA (S57),Y ;6ET BYTE 


BEG FINDO? ;END OF LINE 

CHP $BF40,X ;SAME AS STRING? 
Pup 

LOR $0 

ORA #601 ;1N BASIC ROM 


$01 


iE FINDOB ;NOT MATCHED 


jNEXT CHAR 
TRING MATCHED? 


RTS ;YES 


TART OF STRING 
T aYT 
OF 


TMP FINDG 
FINDO? LOA $ 
GRA 8801 
STA $01 
LOA $87 
SEC 

SBC #802 3LI 


SIN BASIC RC 


LDA ($571,Y ;€T LINK LO 
STA $59 STORE 1T 


ET LINK HI 
TORE TO POINTER 
ORR $59 ;END OF PROGRAM? 
BEO FINDLO ;YES 

UDA $8? ;68T L 


ADC #802 


(E POINTER LO 


ADD 2 


STA $87 IT 

DA $58 AL BYTE 

ADC #800 

STA $58 

IMP FINDO NEXT LINE 


1980 FINDIO SEI 

LDA FINDER ;RESET ERROR LINK 
STA $0300 

LDA FINDER 

STA $030! 


SA474 :EXIT 


FINDLL TS sERROR L 


ASR FINDIE 
LOA #891 
ISR $F 
LOA (85 
STA $24 
INY 


LDA ($87 


b FINDIA LDY 4800 
10 LDA ($7A),¥ ;6ET INPUT BYTE 


6 LENGTH 


INDEX 


FINDI7#1 
A $57 ;STORE LINE POINTER 


2440 FINDIG LDA FINDI7 ;GET STRING LENGTH 
STA $22 

LDA FINDI7+1 ;GET LINE INDEX 

STA $23 

LDA FINDI7+2 ;6ET LINE POINTER LO 
STA $57 

LDA FINDI7+3 ;GET LINE POINTER HI 
STA $58 

LDA FINDI7+4 ;6ET CHANGE PARAMETER 
STA SFC 

RTS 

FINDI7 .BYT $00, $00, $00, $00, $00 
2560 FINDER .WOR 0 

2570 .END 


Programming 


APPEND. 


1000 APPEND LDA #800 SEC ; POINTERS TO END OF 


1010 STA SoA SBC #$02 ; NEW PROGRAM 
1020 JSR SE1D4 ; SET FILE PARAMETERS STA $57 

1030 LDA #800 TYA 

1040 STA $B9 ;SET SA FOR ALT LOAD SBC #800 

1050 LDA $20 STA $5741 

1060 SEC 1240 RESVO LOY #800 ; FIND EN 
1070 SBC #802 ; SET LOAD ADDRESS 1250 LDA ($57),Y ; AND SET Vai 


1080 TAX ; DIRECTLY AFTER RESIDENT 1260 


1090 LDA $2D+1 ; PROBRAN. 1270 NY 

1100 SBC #800 1280 LDA ($57), 
110 TAY BNE RESVO2 
1120 LDA $08 LOA $57 
1130 JSR SFFDS ; LOAD 310 CLC 

1140; ADC #802 
1150 RESVAR JSR $AS33 ;RE-CHAIN LINES STA $20 
1160 LOA $20 STA $2F 
1170 LDY $2D+1 ; RESET VARIABLE 1350. STA $31 


1340 
1370 
1380 
1390 
1400 
1410 
0 OF PROGRAM 
R 


1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 


1420 RESVO2 LOY #00 ; 


END 


LDA $5741 

ADC #600 

STA $2041 

STA $2F+1 

STA $3141 

RIS 

NOT YET END OF 
LDA ($57),¥ ; PROGRAM, GET 
STA $59 ; ADDRESS OF NEXT 
INY ; LINE, 

LDA ($57),¥ 

STA $57+1 

LDA $59 

STA $57 

INP RESVOL 


BASIC LOADER 
AEA AE Me AE EE Pe Ae inee 


> LOADER Fe E + 
* 

AND THE #* 

E + 
CHANGE. CTL. DUMP AWD 

# 


34161 4" EMD 

328 REM TO RUN ROUTINES 
338 REM 
344 END 

1984 DATAL2Z2, 128, 
181@ DATASS aL 
1924 DATA129. 153, 
1938 DATA?E, 72.1 14952 
1646 DATAI2Z3. 71,254, 74, 343,145 
1858 DATA14. 242,88,242,51,243 
1066 DATA131, 262,241. 237,246.62, 
1879 DATA4?, 243,68.129,165,244 
1680 DATAZ4S, 32.188, 246, 3, 


32.225, 


138, 


a DATHSe 12 23 


DAT! Aildd, 22 
DATALSS. 2! 
DATAZS! 


DATA? 
DATAL 


650 DATAL14, 139, 166.122, 16,4, 132 


DATAIS9.49.139.51,1 
DATAS? : 13 al 135. 


13,87 
DATAS3, 133.96.139,99.1 
DATAL39. 195,139,198, 139,111,139 


DATALS, 189,4,2,16.7,201 
DATAZSS. 240.43, 232,208,244, 201 
DATASZ. 240, 36,133.8,201,34 
DATAZ4G, 71,36.15,112.26,201 
DATASS, 203.4, 169. 193. 208,18 
DATAZ1,45,144.4,201,60,144 
DATA1G, 76: 78, 130, 169,238.44 
DATAS, 11,164, 113,232,208, 153 
DATAZS1, 1,201,238, 240,49, 185 
DATAZS1 1,240. 34,556,233. 58 
DATAZ4O, 4, 201,73, 288,2,133 
DATALS, 56,233, 85, 208, 174,133 
DATAS, 183, 6,2, 240,219,197 
DATAS: 240,215, 200,153,251.1 
DATAZS2. 208, 240,153, 253, 1.136 
DATALZ3, 169,255, 133, 122,96, 165 
DATA11, 290,153,251, 1.76, 207 


DATALZ9, 132.113) 166, 255, 134, 122) 5. 


DATAZOZ, 169.1,133. 11,286,232 
DATALE9, 0, 2,56.249,241, 128 
DATAZ4O, 245,201,128. 240, 156.166) 


DATAI22, 230, 11,200,185. 244, 123 


@ DATAISS, 158, 16 
& DATAZSS. 208 


@ DATASZ, 121 


@ DATAISS8, 129, 72,185. 
8 DATA76, 115.4.32-46, 


DATA16, 25, 185. 241,128, 208.228 
DATA16,@,132.11.136,166.1 
DATAZG2Z. 208, 232, 139.8,2,° 

DATAZ4S, 158, 160,240,245, 201; 12% 
DATAZOS, 3, 76,255. 129, 166. 12) 


DATAZSS, 11,200,185.157.160.16 


DATAZSS, 195, 158. 166,205. 225, 
DATAG,.2,76,1,130,48.3 
DATA, 243, 166,201,255, 240,249 
DATAS6, 15,48. 245, 201,238. 246 
DATAS, 32,217, 130,48, 3,32 
DATA1S6, 130, 76,239, 166, 208.177 
DATASS, 174.132, 73, 168,255, 262 
=O: K=8 

DATAZ4G, 8,200. 185,241,128, 16 
DATAZ5O, 48, 245.200. 185,241. 128 
DATAGS, 5. 32,218,255. 208,245 


45,92,115,8, 
91,153, 240,38 
3 ey 


DATAZ33. 240 


DATAL4. 131,76, 174,167: 
DATAZGS, 2, 230-123. 160.8, 
DATAIZ2, 56.233, 1,10) 168 


76 
3,58,131,72,173 


7,122 
175, 
2,169 
G4 


2148 
7a 


DATAGS 
DATASE 


213; 
@ DATAGS. 55,201.59, 340 
DATALSS. 173, 36,1348. 
DATAZZ1, 189. 32,135, 18 
171,21 
eee aeen 255, 169° 


56,32. 240,255, 152,56 
14,176,252. 73, 2185 
DATAL, 208, 25,8,56. 32,240 
DATAZSS, 132.9, 32,155,183, 261 


DATAS1. 246,53, 76 

DATAL44. 6)138.2 

DATAL 7, 23: 

DATAG, 7 

DATAZES 

DATAL34, 32,256. 174.3 
DATASZ. 43,134, 176,38, 32,69 
DATAL34, 142,111.134,176,66,32 
DATASS, 134,176.9.32.73, 134 
DATAL42, 112.194.176,53,3. 
DATAL34, 176,832.72: 134, 14: 


@ DATAL13, 134,176.40, 32,46, 134 


DATAI76, 8, 32. 72.134,142. 114 


@ DATAL34, 176.27, 32,46, 134,176 


DATAS, 32.72. 134.142,115. 134 
DATAI76, 14.32.46, 134, 144.3 
DATA?6, 8.175. 32.75. 134,142 
DATAL16, 134,32, 247,174,173, 116 | 
DATAL34, 240,5,.169,147.32,22 
DATAZS1, 173.113.134.141, 134.2 
DATAI7S, 114.134, 141,33, 208,172 
DATA115, 134,141.32, 208,172,111 
DATALS4, 174, 112, 134.2 

DATAZSS. 56,32,240,.255.14G,111 | 
DATAL34, 142,112.134,173,.33, 202 
DATAL41. 114.134, 173.32, 203,141 
DATAL15. 134. 173.134,2,1415113 
DATAL34, 169,0.141,116, 134,36 
DATAS2, 115,4,201.44,208,2 
DATASS, 96, 261.41.240,2,24 
DATASS, 144, 144,32,115,8, 76 
DATAZ3@, 133,169.40. 44,169, 16 
DATA44, 169.244, 169,25, 141 
DATA11@, 134,32, 152, 183,236,110 
DATALS4, 176.14,32,121,0,261 
DATA41, 244, 211,201,44, 240,213 
DATA?6, 8.175, 162.14. 76.55 
DATAI64,4,4,0,4,6.8 

DATAG, 32, 225,138.32. 134,138 
DATA133, 89, 162.4. 32. 183, 137 
DATA162, G, 32,223, 134,134,252 
DATASZ. 218,137, 128,173,6.3 
DATAI41,196,138,173,1.3,141 « 
DATALS7, 139, 169,92, 141,0,3 
DATA169, 138, 141.1,3,88,32 
DATAZZ2Z, 137. 76,179. 134, 32,93 
DATA13&, 32.238, 137,76, 167,134 
DATAL65, 252,56, 229, 34,240,3 
DATA?6, 5,135, 164,35, 162,64 
DATAL6S, 1,41,254,133, 1,189 
DATAG4, 191,240, 7, 145,87, 232 
DATAZGG,76,199.134,165.1.9 
DATAL, 133, 1,136,132, 35,76 
DATAI7@, 134,32, 128. 138. 137.89 
DATAZ43, 3, 76,8, 175, 32,123 
DATAL3S, 240, 17,197.89) 240,13 > 


——— 


BASIC LOADER 


3548 DATALS?. 128, 191,232, 224,64, 203 


G DATA, 14.177, ( 
DATA 4 1288, 


DATA 71S 
DATAG. 2 
DATALE 
& DATALSS 
DATALL. 1 
DATAL?S 


10.224, 88,26 oat 
157,0.2,232,142 
'5.138,24, 105. 


DATAL63, 6 
DATAL??. 4 
DATAIS4. 32 


@ DATASS, 136.32.6 
DATA?S, 6 


DATAS4, 13: 
a DATA1G9, 34, 32. 2,210 2 


ted 3 
3 268, 208 
DATAL 36.24.1635 a5.7 
DATAL33, 95. 166,96, 144,1.232 


4098 


4108 
4119 
4126 
4138 


@ DATATG. 246. 3.22,219, 255, 


@ DATA. 


@ DATALS3.8 
G@ DATAS2, 21 


@ DATAL64 


DATALS4,96, 76,196,135, 160,8 
DATAL32. 37. 200, 177,95,10,33 
DATAS?, 74,153.69. 8,136.16 
DATA244, 165,69, 32,218,255, 165 


DATALGS, 78, 208, 5. 169. 32,32 
DATAZ1G, 255,96. 1 

DATAZSS, 165. 1 
DATAI23,96, 165, 


96,197.58, 
749,240, 1 


DATALES 


DATA24a 
DATA64 


DATA 34, 


65,1,41,254,133, 
87. 240,33, 221.64.191 
69,1,133,1 


DATAIT?, 
DATAS. 165, 1 


fe eecceceecececeeee 


BASIC LOADER 
DATA4G, 208, 7,200,232, 228,34 
DATAZGS -227 96,236, 35, 164,35 
DATALE2, 6,177.87. 248,376 
DATAZSS, 137, 165.1,3,1,133 
DATAL, 165,87.56,233,2,133 
DATAS?. 165,88,233,4,133,98 
DATAL6G, 6, 177,87. 133,59.206 
DATAI? 7. 87. 133,88,5.89, 240 
DATALS. 165.89. 24,105,2,133 
DATAS?. 165,88. 105,.0. 133.88 
DATAMS, 232.137.120.173, 136.138 
DATAL41,0.3,173,197, 133,141 
DATAL, 3,88, 76,116, 164,36 
DATA166. 8, 32,139, 133,169,145 
DATAS2. 216.255, 177,87,133.20 
DATAZGS, 177,87,133.21,32,19 
DATAL66. 32,261, 166,32.165, 132 
DATAZ3, 35, 164.35, 162.0,96 
DATAZ3@, 122. 208,2, 230,123,166 
DATAG: 177,122.96.165,34,141 
DATALS1,138.165,35,141,192.138 
DATAI6S, 87,141,133, 139,165. 9a 
DATAL41. 194, 
DATAL3S. 96. 173.191.138.133, 34 
DATA? 3, 192. 139. 133,35, 173.193 
DATALSS, 193, 87,173,194, 133,133 


COLLINS - THE BEST IN COMPUTING 


Advanced Commodore 64 BASIC Revealed 
Nick Hampshire 

Although itis relatively easy to learn to program the 
‘Commodore 64 in BASIC, advanced programmers need 

to know much more than how to use the fundamental 
‘commands. This book explains all these details and sets 
‘out.a unique library of routines to add extra commands 

to BASIC. 0 00 383088 8 £9.95 

Advanced Commodore 64 

Graphics and Sound 

Nick Hampshire 

‘Any programmer wishing to make full use 

‘ofthe graphics and sound capability of the 

‘Commodore 64 will find this book an 

invaluable mine of essential information — 

much of it previously unpublished. 0 00 383089 6 £10.95 
OR EE es STS 
Pres order trom or eed hsorm wth your remtanes oF ee rd 


you booker 
east: Depe 4 Coli Profesional and Techs Books. 8 Grafton Stree, 
tndon WIR 3A 


"ADVANCED COMMODORE 64 
REVEALED 0.00 3830668 
i Scie my romance or € 
(Page Ad 21-50 or rs purchase pla 8p foreach ioral Ren) 
Nene 


D ADVANCED COMMODORE 64 
(GRAPHICS ANO SOUND 000383089 6 


2165, 252,141,195 


Programming 


4920 
4338 
4548 
4950 
4368 
4970 
49868 
4990 
Sage 
5018 
Saze 
5a38 
aa 


DATASS. 173.195. 138,13: 

DATAG, 4.6,6.8.8.6 

DATALES, 6,133.16. 32.21 
DATALES, 8,133, 185.165 
DATAZS3.2, 17651 5 
DATA1ES, 165, 10, 32.213,255, 32 
DATAS1. 165. 165.45, 164,46, 56 
DATAZI3, 2,123, 87.152.233.6 
DATAL33, 83. 160, 6.177.387, 208 
DATAZ?, 206,177.87, 208.22, 165 
DATAS?. 24,105, 2.133,.45. 133 
DATA? 133.49, 165,83, 105.4 
DATALS3, 46. 133, 43. 133,506,396 
S54 DATA16G, 8, 177. 87.133,.89. 200 
3060 DATAL?7. 87. 133,88, 165,89. 133 
SO7G DATAS?. 78. 242,138,76.113, 168 
5020 DATAT6, 2.175, 76.8,175,76 
5890 DATAS.175.76.8.175, 76.8 
5160 DATAI7S, 76,9,175.76,8,175 
S116 DATA?6, 3.175,76.8, 175,76 
5120 DATAS, 175,76,8,175,76.3 
5136 DATAI?S, 76.8.175. 76,8175 
S14 DATA?E. 8.175. 76.8, 175, 76 
5156 DATAS, 175. 76.8,175.76,8 
5166 DATAI?S, 76.8, 175,76,8,175 
S176 DATATS, 8.175, 76,8.175, 76,999 


** TAPE BACK-UP DEVICES ** 


| DcL- 
Interface 


DCL4 
Interface —_frnor shows the wrt und ant progam 

“oRben AS BEL pice £17.00 
TEMILAT othe DOLE but ed wh an Ae aa 


TPR ++ nice £18.50 


‘ORDER AS OCLAA 


‘ORDERING. ALL PRICES ARE FULLY INCLUSIVE 
SIBOEN PKTRAS AND INCLUDE RECORDED DELIVERY, 
EXPORT’ 98d 61.00 ext 


Raies 


TRILOGIC 
Dept Yo 
ormery Tegsott) 


29 HOLEM LANE, BRADFORD 
BD4 01 


TEL: 0274 684289 


Your Commodore’s man in 


ithe States, Burton Rubin, 


attended the launch of the 


US View 


FOR THE PAST TWO YEARS, WISPS OF 
rumours, as insubstantial as smoke, have 
appeared in various magazines 
concerning the fabled, long awaited, 
‘Amiga computer. Originally called the 
Lorraine, the product of the Amiga 
Corporation, the machine, a 32 bit 
computer with fabulous graphic and 
sound capability, was to be the ultimate 
home computer. 

Silicon Valley, as we all know, is littered 
with the bones of “ultimate home 


computers”. Timex-Sinclair, Texas Instru- 
ments, Coleco, Mattel, and even the 
mighty IBM have all seen their offereings 
for the home market wither away to a 
dusty death. When Jack Tramiel left 
Commodore, there was some speculation 
that his plan might be to purchase Amiga, 
(and with it, the rights to the wonderous 
Lorraine) and use the new machine as the 
saviour of the almost moribund Atari. By 
purchasing, Amiga, Commodore beat 
Atari to the punch. 

Commodore first exhibited the 
machine at the June, 1984 Consumer 


The Amiga Specifications 


Machine: 
Processor: 
RAM: 


‘Commodore Amiga 
68000 at 7MHz 
256K standardd; 256K 
expansion slot; Up to Mb 
192K operating system. 
320 x 200 32 colours; 320* 
400 32 colours 
640 200 16 colours; 640 * 
400 16 colours 
Colours selected from a 
palette of 4096 
Four audio channels 
including stereo and 
speech 
Dis 31) inch floppy 880Kb 
Software: ‘Amigados, speech, Basic, 
Graphics 
Miscellaneous: Peripherals: Videodisk 
unit, hard disk plus 1M 
byte RAM, colour 
monitor, modem. Three 
custom chips inside the 
‘Amiga take much of the 
processing burden away 
from the 68000. The very 
high speed graphics are 
handled by one of these 


ROM: 


Sound: 


Electronics show and its specifications 
were impressive. The Motorola 68000 was 
chosen for the central processing unit. 
This is a 32 bit chip with a 16 bit bus. 
Capable of addressing up to 16 megabytes 
‘of memory, itis the same chip that powers 
the Apple Macintosh. Tramiel’s riposte 
was the 130ST and 520ST, 32 bit machines 
running GEM. The Commodore camp 
responded with. . silence. Sure, there was 
plenty on the sparkling, rational new 126, 
and even pictures and publicity on the 
new notebook computer. But 
Commodore breathed nary a word about 


the Lorraine, and the rumours continued 
to fly. 

At the official premier of the Amiga 
computer, hosted (quite grandly) by 
Commodore at the Vivian Beaumont 
theatre at Lincoln Centre, the rumours all 
came true. 

The specifications do not convey the 
power of the machine. The standard con- 
figuration of the Amiga includes a 
Motorola 68000 microprocessor, running 
at almost eight MHz, with 256K of RAM, 
internally expandable to 512K. The speed 
of this microprocessor is further abetted 
bya proprietary three chip set which frees 
the 68000 from routine graphic and 1/O 
tasks. 

The Amiga is controlled by an 89 key 
keyboard with numeric keypad, cursor 
and special function keys, or atwo button 
mouse. It features a built in three and a 
half inch disk drive (880K formatted), 80x 
25 line text display, 640 x 400 resolution 
and a palette of 4,096 colours (of which, 
any 16 can be on the screen at one time in 
high resolution mode). There are parallel, 
serial, and second drive ports, two recon- 
figurable joystick ports, as welll as text to 
voice and professional quality four 
channel multi-voice music synthesis 
capability. ABasiC, Amiga ODS, and 
Amiga Tutor will be bundled with the 
machine. 

Software availability, the bane of all 
new computer introductions, would 
seem not to be a problem here. Thanks to 
the Emulator - a software option - the 
Amiga can run IBM PC compatible 
software packages like Lotus 1-2-3. Word- 
star, and D Base III, in either 3.5 or 5.25 
inch disk format. 

In addition, when introduced in Sept- 
ember, the Amiga will have available 
more than 20 programs including word 
Processing, accounting, productivity, 
education, speech synthesis, telecom- 
munications, paint, animation, and 
graphic programs. Assembler, C, Pascal, 


Logo, and Lisp will be available at the time 
of introduction, as well as a very powerful 
version of Microsoft Basic. Third party 
publishers will have more than 20 games 
available when the machine hits the 
shelves. Arktronics has already completed 
work on a videodisk interface. 

The Amiga works through the now 
familiar system of menus, windows, icons, 
multitasking, and a mouse — first 
pioneered by Apple with theLisa. Up to 50 
windows can be open and running onthe 
Amiga, though this is obviously more than 
anyone can manipulate without going 


insane. The Intuition operating system, 
working through a system of “gadgets” 
makes windowing an easier and quicker 
task than it is on the Macintosh, or with 
the GEM operating system of the Atari 

The animation power of the machine is 
almost beyond description. It should 
‘open new vistas for anyone who needs 
professional visual aids. Its value to the 
small advertising agency, or any small 
business should be incalculable. 
Combined with the phenomenal multi 
tasking capability, Amiga should be a 
formidable weapon in the business wars. 

With business applications firmly in 
mind, Commodore has chosen to 
merchandise the machine through 
specialist dealers. Long ago, Commodore 
pulled the plug on computer stores, in 
favour of mass market merchants. 

The powers at Commodore are 
reversing the decision that made them 
such a commercial success and critical 
failure. It remains to be seen just how 
easily Commodore will be accepted by 
the same computer stores which were 
abandoned a few years ago. 

At a list price of $1295, the Amiga 
represents excellent value. However, it’s 
unlikely to be found at the local K Mart. 

My feeling is that acceptance in the 
computer stores may come gradually, but 
it will definitely come. The machine is 
simply too good to be ignored. The $1295 
price tag includes a healthy mark-up for 
the dealers, and Commodore has signed 
up 800 RCA service locations to provide 
service support. With the advent of the 
Amiga, Commodore has both Apple and 
IBM lined up in its sights. 

Thomas Rattigan, president of 
Commodore North America, is talking 
tough. “Commodore” he says, “is a 
strong, lean, aggressive, organization”, 
and he intends to have the Amiga 
showcased in 10,000 outlets within a year 
of its introduction. He feels that the 
‘Amiga is a great leap forward (shades of 


Special Feature 


Sir Clives QL!) 

Irving Gould, Chairman of the 
company, sees the future of Commodore 
in “sophisticated, high end systems”, with 
“excellent price/performance ratios” and 
“a full, rich, product line”. That doesn't 
sound like the marketing philosophy that 
we'verall grown to know and love. 

The Amiga, though, is a machine 
capable of changing the philosophy of a 
company. Where the trusty old 64 was a 
Ford, and the Plus Four an Edsel, the 
Amiga is a Ferrari. The ultimate decisions 
will be made in the marketplace. Don’t 
bet against the Amiga. 


The UK Connection 


Tucked away in the corer of a small 
square in Bristol is the software house 
Metacomco. What is Metacomco? It isthe 
company which has written Amigados, 
the operating system for the new 
Commodore Amiga. Metacomco is not a 
large company - with a staff of 25 - but it 
does have a good track record, working 
‘on software for both the Sinclair QL and 
the Atari 520ST. 

Upon meeting a few of the staff it's 
quite easy to see that the firm’s success is 
based on three main factors - sound 
management, expertise and, most 
notably, enthusiasm. Even some members 
of the senior management seem like small 
children playing with a newtoy whenever 
the Amiga is mentioned. Even this cynical 
reporter was surprised at its performance. 
Though, as ever I’m still not totally 
convinced, I'll reserve final judgement for 
the full production model. Metacomco’s 
staff, on the other hand, have had the 
word cynical totally erased from their 
memories. It was difficult for them to see 
a market into which the Amiga would not 
fit, 

The whole story really started about 
three years ago when Amiga Inc. started 
work on a new machine. In November 
1964, Commodore took over Amiga and 
thus the machine. Previous to this though, 
Commodore had already approached 
Metacomco concerning Tripos (which is 
the framework around which Amigadosis 
built). From here, Metacomco has never 
looked back and has written various bits 
of software for the Amiga, including a 
version of Basic. 

Although, for most of the day it was 
difficult to stop our host talking, | did 
finally get an ominous silence when | 
broached the subject of Amiga Il. The 
only reply | did get was that, due to the 
open technology of the Amiga, the 
Japanese would be the first to produce an 
Amiga look-a-like and that ideas were 
already in the pipeline for something 
within the next 12 months 

Finally, my thanks to all at Metacomco 
for a very enjoyable day, and for 
providing what Commodore UK could 
not (or would not), a look at the Amiga 
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Split your 64’s memory, 


lwith this useful 


program from Ray 


iGreen. 


Introduction 


WHEN USING YOUR C64 TO 
develop Basic programs there 
are times when it would be 
useful to have another 
machine set up close to hand in 
order to run small utility 
programs, for instance hex 
conversion, address calcula- 
tion, etc. In schools, two pupils 
sharing one machine must be 
working on the same program 
unless a very disciplined 
approach is used. Split 64 is my 
attempt to solve these 
problems without incurring 
the cost of an extra machine. 


Method 


The program splits Basic 
memory into two areas of just 
‘over 16K allowing the machine 
to hold two different Basic 
programs at the same time. 
Switching between areas is 
achieved by holding down the 
shift key and pressing the 
control key. Each area 
maintains the screen informa- 
tion from the last time you used 
it. The variable contents also 
remain intact. The second 
screen information is stored at 
the top of memory leaving 
approximately 3K free for 
things like centronics interface 
software. The area from $C000 
is also free for utilities. 

In the initial start up of the 
program, | set the screen 
colours up to the normal blue 
for area (a) and green for area 
(b). If these are not to your 
liking then just change them 
with the normal POKEs and the 
colours you set will be stored 
when switching between areas. 
If while using this program, 
run/stop restore is pressed, 
then as normal the screen will 
reset to blue and clear 
However, the shift control 
switch will no longer workso to 
re-start Split 64 without losing 
your programs, type SYS 
(35896) [return]. SYS (35840) 
resets split 64 completely. 


a 


1 REM #848 w ee ee 
2 REN * .- 
3 REM * R. GREEN 1/2/85 * 
ORE * * 
S REM Oe eee 
6 A=35840 


10 PRINT” CCLEARICDOWNICRIGHTICRIGHTICRIG 
HTICRIGHTICRIGHTICRIGHTICRIGHTICRIGHTICR 
IGHTICRIGHTICRIGHTICRIGHTICRIGHTICRIGHTI 
CRIGHTICRIGHTICRUSONISPLIT 64CRUSOFF1” 
15 PRINT” CDOWNICDOWNIC DOWNICDOWNICDOWNIC 
DOWN C DOWNIC DOWNIC DOWNICDOWNICRIGHTICRIG 
HTICRIGHTICRIGHTICRIGHTICRIGHTICRIGHTICR 
IGHTICRIGHTICRIGHTICRIGHTICRIGHTICRIGHTI 
CRIGHTICRIGHT] WORKING” 

20 READD 

25 C-C+D 

30 IFD<OTHENYO 

35 POKEA,D: A=A+1:GOTO2O 

40 IFC=37269THENSYS( 35840) 

4S PRINT”CDOWNICDOWNJERROR IN DATA” 

SO DATAIG2,16,189,46,141,1%1,134,2,202,1 
83 

55 DATAYG,141,141,33,20B,202, 189,46, 141, 
141 

60 DATAZ2, 208, 202,189,46,141,149,43,202, 
16 3 

6S DATA24B, 162,2,169,0,157,0,8,157,0 

70 DATA74, 202, 16,247, 32,34, 228,32,120,14 


75 DATAS2, 34,228, 32,120,140, 120,173,20,3 
80 DATA72,173,21,3,72,169,87,141,20,3 
BS DATA1GS, 140,141,21,3,104,141,81,141,1 


SO DATA141,60,141,88,76,116, 164,173,141, 


95 DATA2ZO1,5,208,23,165,207,208,19,165,1 
S7 

100 DATAZO1,128,208,13,32,120,140,162,25 
5,160 

105 DATA2SS, 136, 208,253,202, 208,248,108, 
iO, 141 


— 


BASIC Loader (continued) 


110 DATAIG2, 16,173,134,2,72,189,63,141,1 
41 
115 
208 
120 
63 
125. 
,141 
130 DATA32, 208, 104,157,63,141,202,181,43 
72 

135 DATA189, 63,141,149, 43,104, 157,63, 142 
,202 

140 DATA16,241,162,0,189,0,4, 72,189, 82 
145 DATA141,157,0,4, 104, 157,82, 141,189,0 
1s0 DATA2Z16, 72,189,93,145,157,0,216,104, 
157 

1SS DATAS3,145,189,0,5,72,189,82,142,157 
160 DATAO,S,104,157,62,142,189,0,217,72 
165 DATA1B9,93,146,157,0,217,104, 157,93, 


DATA134,2,104,157,63,141, 202,173, 33, 
DATA72, 189,63, 141,141,339, 208,104,157 


DATA141, 202,173,32,208,72,189,63,141 


146 


ma 


fel 


S7 


08 
200 DATA139, 


170 DATA189,0,6,72, 189,82,143,157,0,6 
175 DATA1O4, 157,82, 143, 189,0,218, 72, 189, 


180 DATA147,157,0,218,104, 157,93, 147,189 


185 DATA7, 72,189,62,1%4,157,0,7,104,157 
180 DATAB2, 144,189,0, 219,72, 189,93, 148,1 


195 DATAO, 219, 104,157,93,148,232,224,0,2 


96,1,8,3,8,3,8,3,8 


205 DATAO,74,0,74,0,74,254, 246, 14,1 
210 DATA74, 3,74, 3, 74,3, 74,0,140,0 
215 DATA140,0,140,245,240,13,0,0,-1 


Entering the Program 


To enter the program type in 
the Basic loader program, then 
SAVE it. Type RUN and the 
Screen should flash, then clear 
to the normal Basic start up 
message. Note the much 
reduced free memory. Type in 
ashort Basic program and RUN 
it, Stop the program, hold 
down the shift key and press 
control. The screen should 
ow change colour and have 
the Basic start up message onit. 

You are now in the second 
area, LIST and there should be 
‘no trace of the program you 
typed in. Shift contro! should 
take you back to the first screen 
and LIST will show your 


program is still there, If you 
wish to make a machine code 
copy of split 64 then first make 
sure youare in program area (a) 
before entering your machine 
code monitor. Thestart address 
is $8C00 and the end address 
‘$8D52. 


How it Works 
General 


Split 64 takes advantage of the 
fact that the C64 operating 
system allows Basic to work 
within any free area of 
memory. To write your 
programs in another area of 
memory it is only necessary to 
change the pointers used by 
Basic in zero page. Change the 


pointers back and any pr 
that was there before will still 
be there. It is also possible to 
change the area of memory 
used by the screen but when 
ing this program it was 
decided to store the second 
screen along with the second 
colour map above Basic 
memory. The shift control 
switch is operated by a simple 
interrupt wedge, 


How it Works 
Machine Code 


Initialise Routine 


This routine sets up area (a) 
colours, memory start, memory 


‘end, and variable pointers from 
values fixed in Table 1. It then 
wuts zero in the first three 
locations of Basic memory for 
areas (a) and (b). It then calls 
the swap routine, which stores 
the current screen and loads 
the contents of the second 
screen (rubbish at this time). 
Having swapped screens the 
Basic start up program is called 
which clears the screen and 
prints the start up message. This 
procedure is then repeated for 
area (a). Finally the wedge 
routine address is inserted into 
the IRQ vector, the normal 
vector address having been 
saved, then back to basic. 


Wedge Routine 


The wedge routine is entered 
‘on every IRQ. It first checks 
location $028D to see if the 
shift control keys are pressed. If 
‘not it jumps to the normal IRQ 
routine. If the keys are pressed, 
it checks that the cursor is off 
and that the computer is not in 
RUN mode. When all three of 
these conditions are satisfied it 
calls the swap routine, After 
swapping areas a large delay 
loop is executed to avoid 
multiple swaps. Control is 
then passed to the normal IRQ 
routine. 


Swap Basic 


This is the first part of the swap 
subroutine. A loop is used to 
exchange the current screen, 
border and character colours, 
with the contents of Table 2 
The same loop is used to 
exchange the Basic pointers 
($2B-$38) again with the 
contents of Table 2. On startup 
Table 2 contains the fixed 
values for area (b). 


Swap Screen 


Once more a loop is employed 
to exchange the current 
screen and colour map stored 
above Basic memory. The 
exchange is done eight bits at 
a time. Not the most elegant 
way to swap four areas of 
memory but it was chosen to 
cause minimum disruption to 
the screen during the swap. 


c 


Table 1 


INITIALISE ROUTINE 


coo ldx #$10 tindex to tablel 
8c0z lda $8d2e-x ttablet 
scos sta #0286 tchar. colour area a 
Sco0s dex inext 
eco? lda $8dzZe, itablet 
ScOc sta #4021 iscreen colour area a 
Scot dex Pnext 
Sc10 lda $8d2e- ttablet 
Scl3 : sta $d020 tborder colour area a 
Scl4s dex tnext 
Sc17 lda $8dzZe- ttablel 
Scla sta $2b->x thasic memory size area 
Bele dex 
Scid bpl $8c17 
Seif ldx #802 
Sc2t Ida #$00 
8c23 sta #0800: 
Bc2e sta $4a00, 
Sc2z7 dex 
cla bpl $Sc23 
Sc2c isr e422 ibasic start up a 
Scz2zf 20 isr $8c72 iswap area 
Sc32 z isr $e422 tbasic start up b 
Sc35 isr $8c75 iswap back 
Bc3e sei 
8c37 lca $0314 irq low 
BeSc pha save it 
Sc3d lda $0315 irg high 
8c40 pha ¥ save it 

lda #$57 tlow address wedge 

sta $0314 sirg vector 
Ida #$8c thigh address wedge 
sta $0315 firg vector 
pla frecover address irg hi 
sta $5d51 tstore 
pla trecover address irg lo 
sta $8d50 tstore 


$a474 tready for basic 


=) 
% 
* 
on 


ero first 3 bytes in 
oth area akb 


al 


WEDGE ROUTINE 


8cS7 ad 
8cSa 
8cSe 
ScSe 
$cé0 
8cé62 
8c64 
8c66 
8cé6S 
Scéb 
Scéd 
Scéf 
$c70 
8c72 
8c73 
8c75 


Table 2 


$028d 
#605 
$8c75 
$cf 
$8c75 
$9d 
#80 
$8c75 
$8c7S 
HST 
HTT 


$8céf 


$8céd 
($8d50) 


Table 3 


Z.PAGE LOCATIONS 


ldx 
lda 
pha 
lda 
sta 
pla 
sta 
dex 
lda 
pha 
lida 
sta 
pla 
sta 
dex 
lda 
pha 
lida 
sta 


#%10 
$0286 


$Sd3f>x 
$0286 


$Od3F> x 
$do21 


$Sd3f>x 
$d0z1 


$8d3f>x 
$d020 


$Od3f->x 
$do20 


C64 Utility 


control shift pressed 


if not goto normal irg 

cursor off 

if not goto normal irg 
irect mode 


if not goto normal irg 
swap area 


delay to avoid key bounce 


jump to normal irg routine Ki 


tindex to table2 

fchar colour current 
isave it 

ttable2? 

fchange char colour 
trecover char colour 
istore in table2 

Enext 

icurrent screen colour 
isave it 

itable2 

ichange screen colour 
frecover screen colour 
istore in table2 

inext 

Scurrent border colour 
isave it 

itable2 

tchange border colour 


| 


I Table 3 continued 


8ca2 468 pla trecover border colour 
Sca3 9d 3f Sd sta $8d3f-x store in table2 
Scaé ca dex next 
Sca7 bS 2b lda $2b.,x tbasic memory size 
Sca? 48 pha tsave 
Scaa bd 3f Sd lda $8d3f->x ttable2 
Scad 75 2b sta $2b.>x tbasic memory size 
Scaf 68 pla irecover 
8cbO 9d 3f Sd sta $8d3f>x istore in table2 
Scb3 ca dex inext 
Bcb4 10 fi bpl $8ca7 trepeat for other z-page 
locations 
ara Table 4 


: OO 


00 


SCREEN SWAP ROUTINE 


ldx 
lda 
pha 
lda 
sta 
pla 
sta 
lda 
pha 
lda 
sta 
pla 
sta 
lda 
pha 
Ilda 
sta 
pla 
sta 
lda 
pha 
lda 
sta 
pla 
sta 
Ilda 
pha 


#$00 
$0400, 


#8d52. 
$0400. 


$Sd52- 


$ds00, 


$715Sd-> 
$dS00, 


$725d> 
$0600, 


3 


tindex for screentcolour mem 
iscreen mem 

2 Save aie 

isecond screen 

tstore in screen 

trecover 

istore in second screen 
tcolour mem 

isave it 

tsecond colour mem 

istore in colour mem 
trecover 

store in second colour mem 


same but plus 256 


SSS Seccccoc cee eS 


C64 Utility 


Table 4 (continued) 


$Sf52>x 
$0600; x 
same but plus Si2 
$3fS2> 
$da0o- 


$735d> 
$daoo- 


$735d> 
$0700; 


$9052. x 
$0700;x 
same but plus 74& 
$9052; x 
$dbOO; x 


$745d. x 
$dbOO, x 


$745d- x 


#500 ?255 done in each block 
$Scbe tif not then go back 
treturn 


TABLES 
al Sd36 00 flow b/active string 
Contents shown as at start. 8437 4athigh " ie 
Sd33 OO flow t/ " 
8d37 4athigh " e 
Tablet Table2 Sd3a 00 flow mem top 
@d3b 4a thigh “ = 
o1 | 843c fe screen colour 
Gd3d f& tborder colour 
Sd3e Oc tchar colour 


SdZe O1 flow s.a Sd3t 
Bd2f OF thigh " 8d40 4a 
8d30 03 :low e.a $d41 03 
8d31 Of thigh “ 8d42 4a 
8d32 03 tlow s.arrays $d43 03 Address for IRG. 
8d32 * 2d44 4a 

8d34 ow e.arrays 8d45 03 $d50 31 

8435 i 8d44 4a | 8d51 ea 


==. PROGRAMMING 
Marshall shows you 
how to create arti 


=PROJECTS 


Graphic landscapes 


The project 


COMPUTER-GENERATED GRAPHICS 
are increasingly finding their way into 
films. Among the most impressive and 
realistic effects that have been seen are 
the entirely artificial landscapes created 
1e of the Star Wars films. This 
project involves the creation of 
an artificial landscape of this kind. 

Of course, far more sophisticated (and 
expensive!) equipment than a 
C64 is needed to display graphics of a 
quality that is suitable for use in films. But, 
as we shall see, it is not too difficult to 
write programs that produce the basic 
effects, and the quality of the results is 
surprisingly good. 

The theory the provides the basis for 
the creation of these landscapes is known 
as fractal geometry. Without going too 
‘deeply into the theory, the idea behind a 
fractal curve is that it is not one or two- 
dimensional, buthasa dimension which is 
afraction, Curves of this kind describe, for 
example, rough surfaces, with the 
degree of roughness determining thé 
fraction giving the dimension of the 
fractal curve. They also describe many 
other naturally occurring curves, such as, 
coast lines and hillsides, and this is what 
makes them eminently suitable for 
simulating landscapes. 

The project involves starting with a 
triangle and, by means of a simple 
procedure deriving from fractal 
geometry, sub-dividing itto give a graphic 
display that resembles a mountain. The 
further the sub-division process is carried 
out, the more realistic the result will 
appear. 


Figure 1. Sub-dividing a triangle 


The solution 


The basic idea of the procedure for 
creating the mountain landscape is 

i illustrated in Figures 1 and 2. The first 
Man figure shows that takingatriangle, finding 
the mid-points of its sides and joining 

them gives four smaller triangles. 
Repeating the process on each of the 
smaller triangles gives a finer triangular | Figure 2. Sub-dividing and perturbing 
mesh, and the more it is repeated, the 


\\ Soeceecececeeceeee 


Programming 


Program Listing 


10 DIMXC46), YC48), St3), TC3), uc12); vC1e2), 
XTC48), YTC4¥8) 
FOR K=1 TO 3 
READ X€K), YCK) 
NEXT K 
DATA 150, SO, 250, 150, SO, 150 
GOSUBSOO: REM HI-RES SCREEN 
FOR N=O TO 1 
FOR K=1 TO 4°N 
GOSUB 4000: REM SUB-DIVIDE THE TRIANGLES 
NEXT K 
FOR K=1 TO 4°CN+1)*3 
XCKI*XTCKI: YCKI“YTCK 
NEXT K 
NEXT N 
FOR K=1 TO 16 
FOR J=1 TO 3 
SCJI=XCI+3"CK-1)): TCJ=¥CI+3*"CK-1)) 
NEXT J 
GOSUB 3000: REM PLOT EACH TRIANGLE 
NEXT K 
END 
POKE 53272, PEEK(S3272) OR 8 
POKE 5326S, PEEK(S3265) OR 32 
FOR I=6192 TO 1613; POKE I, O: NEXT I 
FOR I=1024 TO 2023: POKE I, 22: NEXT I 
RETURN 
RO*INTCR/8): CO=INTCC/8) 
L=R AND 7 
BIT=7 - CC AND 7) 
BYTE=8192 + RO*320 + CO*8 +L 
POKE BYTE, PEEKCBYTE) OR 2*BIT 
RETURN 
DX=X2-X1: DY=Y2-¥1 
IF DX=O THEN 2070 
FOR C#X1 TO X2@ STEP SGNCDX) 
Re INTCY1+CC-X1)*DY/DX) 
REM PLOT POINT 


RETURN 
C#x1 
FOR R*Y1 TO Ye STEP SGNCDY) 
GOSUB 1000: REM PLOT POINT 
NEXT R 
RETURN 
X1°SC3): YleTC3) 
FOR P=1 TO 3 

Ye=TCP) 

REM DRAW LINE 


FOR M=1 TO 3 
SCMI"XCM+3"CK-1)99: TOMI=YCM+3"CK-1)9) 
NEXT 


Program Listing 


4030 GOSUB S000: REM SUB-DIVIDE THIS TRIANGLE 
4040 FOR M=1 TO 12 

4OSO XTCM+12"C(K-1)=UCM): YTCM+12*CK-1))=UCM)D 
4060 NEXT M 

4070 RETURN 

5000 A1=(S5(1)-SC2))*0.2*CRNDCO)-O0.5) 
5010 Bi=(SC(1)-SC3))*0.2*CRNDCO)-O.5) 
5020 C1=(S(2)-SC3)2*0.2*CRNDCO)-0.5) 
5030 A=O.5*(SC1)+SC2))+Al 

5040 D=-0.5*(TC1)+TC2)3+AL 

5050 B=0.5*(S(1)+S(€33)+B1 

S060 E=0.5*(T(1)+TC3))+B1 

$070 C=0.5*(SC2)+S(3))+C1 

S080 F=0.5*(T(2)+TC3))+C1 

SOSO UC1)=SC1): UCHI=SC2): UC7I=SC3) 
5100 UC1)=TC1): UCHI=TC2I: YC7I=TC3) 
5110 UC2)=A: UC6I=A: UC12I=A 

5120 Uc2)=D: VC6I=D: YC12)=D 

5130 UC3)=B: UCB)=B: UC11)=B 

S140 UC3)=E: UCBI=E: VC11)-E 

5150 ucS)=C: UCS)=C: UC10)=C 

5160 UCS)=F: UCS)=F: UC10)=F 

5170 RETURN 


READY. 


| 
4000 a 5000 


> = 


Figure 3. The use of arrays to interface the 
subroutines at lines 4000 and 5000. a) First sub- 
division b) Second sub-division. 


Programming 


Figurem 4. Names used by subroutine for 
subdividing a triangle. 


S(3) 


s(1) 


Cc S(2) 


‘of 4X when N=1, (Although the program, 
as listed, goes no further than this, after 
the second sub-division each of four 
triangles will have been divided into four 
to give 4*4 or 4? triangles, and so on. In 
this way, the program is ready to be 
extended to create more detailed 
graphics). 

Line 90 calls a subroutine starting at 
line 4000 to sub-divide the triangles that 
are repeatedly passed to it. This 
subroutine places the x andy co-ordinates 
of the corners of the triangle that is being 
dealt with in the arrays § and T. Then it 
calls the subroutine starting at line 500010 
do the actual sub-division, After it has 
done the dividing up, this subroutine 
leaves the x and y co-ordinates of the 
corners of the four triangles that result 
from the sub-division in the arryas U and 
V, respectively. The contents of these 
arrays are then transferred to the arrays XT 
and YT. This gives us the subroutine as: 


4000 FOR TO3 

4010 S(M)=X(M+3*(K-1)): T(M)=¥(Ma3* 
(k-1)) 

4020 NEXT M 

4030 GOSUB 5000: REM SUB-DIVIDETHIS. 
TRIANGLE 

4040 FOR M=1 TO 12 

4050 XT(M+12*(k-1))=U(M): YT(M#12*(K- 
1))=V(M) 

4060 NEXT M- 

4070 RETURN: 


The interface between the 
subroutines starting at 4000 and 5000 is 
illustrated in Figure 3, showing how they 
communicate by means of the arrays. The 
top illustration shows what happens with 
the initial sub-division. This does not 
exactly make itclear that all the arrays are 
needed, but the bottom illustration does 
so by showing how the arrays are used for 


the second sub-division, 

Figure 4 shows how the x co-ordinates 
of the corners of a triangle are named 
during a sub-division as performed by the 
subroutine starting at line 5000. The 
subroutine itself i 


5000 A=0.5%(S(1)+5(2) 

5010 D=0.5*(T(1)+T(2)) 
5020 B=0.5*(S(1)+S(3)) 
5030 E=0.5*(T(1}+(T(3)) 
5040 C=0.5*(5(2}+5(3)) 


5090 V(2)=D: V(6)=D: V(12)=D 
5100 U(3)=B: U(8)=B; U(11)=B 
5110 V(3)=E: V(8)=E: V(11)=E 
5120 U(5)=C: U(9)=C: U(10)=C 
5130 V(5)=F: V(9)=F: V(10)=F 
5140 RETURN 

‘After this, lines 110 to 130 copy copy 
the positions of the triangles fromxT and 
YT to X and Y so that they will be available 
for the next round of sub-dividing. 

When the positions of all the triangles 
have been found they are plotted by lines 
150 to 200. Here the inner loop from line 
160 to 180, controlled by J, passes the co- 
ordinates of each triangle in turn to the 
arrays S and T so that the subroutine 
starting at line 3000 can be called to plot 
the triangle. The outer loop, controlled by 
K, ensures that all the triangles are dealt 
with. 

The triangle-plotting routine simply 
calls our much used line-drawing 
subroutine (which begins at line 2000) 
three times. The line drawing routine 
draws a line from (X1, 1) to (X2, ¥2) and 
this gives the triangle-plotting routine as: 


3000 X1=5(3): Y1=T(3) 
3010 FOR P=1 TO 3 


3020 X2=S(P): Y2=1(P) 
3030 GOSUB 2000: REM DRAW LINE 
3040 X1=X2: Y1=¥2 

3050 NEXT P 

3060 RETURN 


Apart from the previously-used 
routines, this gives the complete program 
for creating the regular triangular mesh. It 
is now a simple matter to perturb the 
points at the corners of the triangles 
randomly before the triangles are plotted, 
so that we get our moutain. The 
perturbing can be done in the innermost 
subroutine, the one starting at line 5000, 
by adding to the co-ordinates a random 
amownt with a variation that is 
proportional to the length of the side 
being bisected. For simplicity, the 
perturbation has been taken as a random 
amount between +/- 0.1*(length of the 
line in the x-direction). This gives the 
amended subroutine as 


5000 A1=(S(1)-S(2))*0.2*(RND(0)-0.5) 
5010 B1=(S(1)-S(3))*0.2*(RND(0)-0.5) 
5020 C1=(S(2}-5(3))*0.2*(RND(0)-0.5) 
5030 A=0.5%(S(1)+5(2)) + AT 

5040 D=0.5*(R(1)#T(2)) + A1 

5050 B=0.5*(S(1)+S(3)) +B1 

5060 E=0.5*(R(1)+T(3)) + B1 

5070 C=0.5*(5(2}+5(3)) + C1 

5080 F=0.5*(T(2)+T(3)) + C1 

5090 U(1)=5(1): U(4)=S(2): U(7}=5(3) 
5100 V(1)=1(1): V(4)=T(2): 


5150 U(5)=C: U(9)=C: U(10)=C 
5160 V(5)=F: V(9)=: V(10)=F 
5170 RETURN 


The complete listing of the program to 
create the artificial landscape is given as 
Figure 5. 


Further developments 


The program can be extended to take the 
sub-division process further, so 
producing a more detailed landscape. 
The program only needs a few numerical 
changes for this which follow at once 
from the number of triangles there will be 
in the new arrangement. Don't forget to 
change the dimensions of the arrays! The 
way that the randomness is introduced 
can be made much more general, andthe 
constant of proportionately for the range 
of the perturbations can be changed. You 
may like to experiment with this to see if 
you can characterise the differences 
between the types of landscapes that are 
produced by significantly different values 
for the constant of porportionality. 
Remember that because the perturba 
tions are random, each rub of a program 
gives a different picture, although one 
that belongs to the same family. 


E 


Setting up 


TYPE IN THE LISTING PROVI- 
ded and save it ona disk or tape 
before attempting to run 

Now RUN it and if all has 
gone smoothly, you will be 
given the option of saving the 
4K Machine Code File to the 
device of your preference. 

You should make it a habit, 
to ‘verify’ all programs that you 
save so as not to end up being 
disappointed, if you are not 
able to reload the program. It 
would also be a good idea to 
make a second copy, just in 
case you ‘scratch’ the first by 
accident. 

For those of you who are 
not fortunate enough to enter 
the data correctly first time, 
you will be given one of two 
possible error reports (or 
maybe both). 

These two error reports are 
as follows: 


1 Insufficient/Too Many 
Data Items Error. 
2 Checksum Error. 


If you get error 1, then you 
will almost certainly get error 
2as well. If you get error 2 
on its own, then you have 
entered some of the Data Items 
incorrectly e.g. you may have 
entered 250 instead of 240. 
Error 1 is self explanatory. 

It would be useful to have a 
friend close by, to read out the 
data statements to you, in order 
to minimise the risk of errors. 


Using the Program 


Load the code by typing - 
Load "! '7,1,1 or Lad 
“GEN'64.",1,1 for the tape 
version 
Load “GEN'64.”,8,1 for the disk 
version 


Now type ‘SYS 64738’ to cold 
start the machine before using 
the program. Type ‘SYS 52882’ 
to enter the Characater 
Generator. 

The Program resides at 
$C000 (49152 decimal) which is 
well out of the reach of Basic. 

The user has the ability, 
using this versatile utility, to 
write a Basic program of up to. 
10K and atthe same time, being 
able to enter and exit the 
Character Generator at will. 

It is important to note that 
the data for your user defined 
graphics, resides in a 2K block 
= ($3000-$37FF) or 12288 to 
14335 decimal and the 
complete set may be accessed 
by typing ‘POKE 53272,28’. 

Users who delight in 
designing games, using high- 
resolution and multi-colour 
characters, will find this 
progranr an invaluable aid for 
their graphics. A maximum of 
256 Characters (which is more 
than enough) may be 
redefined. 1 have allocated 
these 256 Characters into four 
Subsets of 64 Characters each. 

Alert users will notice, that 
when you enter the Character 
Generator for the first time, the 
standard PET character set is 
loaded into the user definable 
area, but this only happens 
once. 

Try this exercise. Switch off 
the Machine. Load in_the 
Character Generator. Type 
‘SYS 64738’ and POKE 53272. 
You will not note that all the 
characters have turned to 
garbage. Type SYS 52882 and 
press ‘Q’ for quit. You should 
be back in Basic at this stage. 
Now type POKE 53272,28. 
Notice that the PET character 
set has now been loaded down 
Type POKE 12288,255 and press 
«and you will notice straight 
line going across the top of the 


CHARACTER 


Name 
cursor home 
clear grid 
cursor right 
cursor left 
cursor down 
cursor up 
fill 

delete 

space 

new line 
quick fill 
quick rub 
enable wrap mode 


disable wrap mode 
select character 
sett 

set- 

next char 


last char 
enable multicolour 
disable multicolour 
speed cursor 

slow cursor 


update cursor colour 
update multicolour 1 
update multicolour 2 
update screen Colour 


shift right 
shift left 


shift up 
90° Rotate 


invert character 
180° rotate 


transfer character 
transfer set 
reverse video 
recall 

load characters 


save characters 


quit 


Character Generator — User Function List 


Keypress(es) 
‘Clr/Home’ 
Shift + ‘Clr/Home’ 
‘Csrs I/r" 
‘Shift#'Crsr I/r’ 
‘Crsr u/d’ 
Shift+ ‘Crsr u/d" 


‘Del’ 
‘Spe’ 
‘Ret’ 
- 
oD 
we 


CTRL’ 
9 
@ 


” 
s 


“* sign, Now type SYS 52882 
and you will notice that this 
character has not been 
changed. 

The Program uses a very 
powerful Raster Interrupt, to 
enable the CBM set and the 
user defined graphics to be 
displayed at the same time. 
Their routine also handles such 
effects as split screen colour 
etc. 

Reading the next section 
should convince you of the 
value of this extremely 
powerful Character Generator. 


Select 


When you first use the 
Character Generator, you will 
notice four lines to the right of 
the grid, which generate status 
reports. The most significant of 
these is the first, i.e. Character 
Mode. On running the 
program, this is set to ‘Edit’, 
which is the default mode. In 
this mode, you are able to 
access all of the listed 
functions. However, if you 
press‘ ’, then the character 
mode will change to select. 


Description 


Positions cursor in top left of grid. 
As above and clears current character. 


Moves cursor right one space. 
Moves cursor left one space. 


Moves cursor down one space. 


Moves cursor up one space. 


Fills space at current cursor location. 


Deletes space to left of cursor. 
Rubs space to right of cursor. 


Places cursor on left of next line down. 


Fills left-right on current line, 


Deletes left-right on current line. 
Allows code to move off the edge of the grid and appear on 


the opposite side 


Keeps cursor within grid boundaries. 
Enables user to select the next character to be edited, 
‘Advances to next subset of 64 chars. 


Returns to previous subset, 


Allows the user to move to the next character without 
having to enter ‘Select Mode’ - see notes on 15. 

‘As above but moves backwards rather than forwards. 
Enables character multicolour mode. 

Disables character multicolour mode. 


Speeds cursor’s response. 
Slows cursor response 
Self explanatory. 

Self explanatory 


Character Generator 


Immediately, you will see 
that the cursor is no longer on 
the grid, but is now flashing on 
a line of characters which are 
directly below the grid. The 
only keys valid in this mode are 


Shift, Crsr I/r ’ ‘E’. 

Use the Crsr I/r key in the 
normal way (in conjunction 
with the Shift key) to locate the 
character you wish to edit. Now 
press ‘E” 


and the character 


you will be able to experiment 
with the character you have 
selected. 

Alternatively, as mentioned 
in the Function List, you may 
use functions 18 and 19 (Next 
Char & Last Char) to achieve 
the same result without ever 
having to enter the Select 
Mode. 


Transfer Set 


To transfer a set of 64 characters 
to another location, first press 
CTRL &‘T’. Youshould nowsee 
the Character Set no. (fourth 
status line) flashing. 


Program L 


Using the functions ‘Set + 
and ‘Set -’, choose the set that 
you want the original to be 
transferred to 

Now press ‘Return’, the 
transfer will be completed and 
normal operation restored. 


Recall 


Have you ever made a 
complete mess of a sprite or 
UDG that you were designing 
and wished you could restore it 
to its original form. This is what 
‘Recall’ is for. 

Every character you use is 
automatically ‘buffered’ so that 
in the event of you using the 
functions excessively, pressing 
‘Recall’ will restore the 
character to its original form. 


A Finishing Note 


Do not try to define your first 
blockbusting character set 
immediately. Mess around 
with the various functions, 
until you become familiar with 
them. Ihope you enjoy using it. 


ing 


CHARACTER GENERATOR : 


4K PURE 


m/CODE & 


Self explanatory 
Self explanatory (Split screen colour) 
Moves complete character right (1 Bit). 
Moves complete character left (1 bit). 
Moves complete character down (1 bit). 
Moves complete character up (1 bit). 
Rotate character through 90 degrees: 
‘C’ clockwise 

Flips character upside down. 

Creates Mirror image of character through the verti 
(Works in hi/res & multicolour modes). 

Copies one character in the current set into another 
character in the same set. 

Transfers one complete set to another. 

ns vs Char: Ctrl+‘9 = Rvs Set. 

Recalls ‘buffered’ character (See special notes on this 
function). 

Load character sets from tape or disk. 

Saves character sets to tape or disk. (note: pressing ‘S’ will 
save the current subset (64 chars.); pressing ‘Ctrl’+'S’ will 
save the entire four sets. 

Exit to Basic. 


QUER 40 FUNCTIONS. 


WRITTEN BY J.mC HALE 


STRANDHILL RD.,SLIGO, 


IRELAND. : 


REP. 


DEDICATED TO: 


JENNIFER 


aad 
a 


20 PRINT”CCLEARI”:REM CLR/HOME 

30 POKES3281,0:POKES3280,0 

40 PRINT”CYELLOWIPLEASE WAIT, WRIT 
ING CODE TO MEMORY .” 

SO SA=49152: BC=O: TL=O 


| GO READA: IFA=-1THENSO 


70 POKESA+BC, 
O60 

680 REM * ERROR TRAPPING * 

SO IFBC<>3882THENYOO 

100 IFTL<>483826THENYOO 

110 POKES3260, 14: POKES3281,6:PRINT 
"CCLEARICe 71”:REM CLR/HOME & LIGH 
T BLUE ¢ CIR 

Tt?7 23 

120 PRINT”CDOWNJOKAY - CODE ENTERE 
D CORRECTLY .” 

130 PRINT”CDQWNIYOU MAY NOW SAVE T 
HE PROGRAM CODE TO vr 

140 PRINT”EITHER TAPE OR DISK.” 
150 DU=1 

160 INPUT”CDOQWNIWHICH DEVICE ¢ TO 
RD): ";08 

170 IFDS<>”"D”ANDDS<> ”T” THEN160 

180 IFDS="D”THENDU=8 

190 IFDU=8THEN220 

200 PRINT”CDOWNIPLACE £RUSONIBLANK 
CRUSOFF] CASSETTE IN CeN UNIT, REW 
IND” 

210 PRINT”AND PRESS STOP/EJECT. 
oT0230 

220 PRINT”PLACE CRUSONIFORMATTEDCR 
USOFF] DISK IN DRIVE#O CDEV 8).” 

230 PRINT”CDOWNICDOWNIPRESS **’ WH 
EN READY .CDOQWNICDOWNI” . 

240 POKE196,0 

250 GETAS: IFAS<>”*” THEN2SO 

260 POKE198,0:POKE2, DU: SySsesse 
300 PRINT”CDOWNIPLEASE VERIFY CODE 
BY TYPING :” 

310 PRINT”CDOWNJTAPE VERSION - 'VE 
RIFY"CHRSC34)CHRSC34)”",1,17” 

320 PRINT”CDOWNIDISK VERSION - ‘VE 
RIFY"CHRS(34)”"GEN’64.”CHRS(34)”,8, 
1 

330 PRINT”CDOWNITHIS IS A PRECAUTI 
ONARY MEASURE TO MAKE ” 

34O PRINT”SURE THAT THE CODE HAS B 
EEN SAVED e 


BC=BC+1:TL=TL+A: GOT 


350 PRINT” CORRECTLY.” 

360 END 

400 REM * ANALYSE ERRORS AND REPOR 

T* 

410 IFTL<>483826THENPRINT”CDOWNICH 

ECKSUM ERROR.” 

420 I1FBC=3882THENY6O 

430 IFBC<3882THENPRINT”C DOWN INSUF 

FICIENT ”; :GOTO4SO 

440 PRINT” CDOWNITOO MANY ”; 

4SO PRINT”DATA ITEMS.” 

460 PRINT” CDOWNICDOWNICHECK DATA S 

TATEMENTS CAREFULLY.”:STOP 

1000 DATA 160, 151, 146, 137, 148 

, 148, 133, 142, 160, 130 

1010 DATA 153, 160, 160, 186, 160 

, 160, 138, 143, 136, 142 

1020 DATA 160, 141, 131, 160, 136 

, 123, 140, 133, 174, 160 

1030 DATA 168, 131, 169, 160, 160 

«38, DIS eat, INS t33 

1040 DATA 141, 130, 133, 146, 160 

, 160, 177, 185, 184, 180 

1050 DATA 160, 174, 160, 160, 160 

, 160, 160, 160, 131, 136 

1060 DATA 129, 146, 129, 131, 148 

, 133, 145, 160, 141, 143 

1070 DATA 132, 133, 160, 186, 141 
173, 131, 143, 140, 143 

1080 DATA 149, 146, 160, 160, 141 

, 143, 132, 133, 160, 186 

1090 DATA 131, 136, 129, 146, 129 

; 131, 148, 133, 146, 160 

1100 DATA 160, 147, 133, 148, 160 

, 186, 133, 132, 137, 148 

1110 DATA 160, 160, 147, 133, 140 

; 133, 131, 146, 143, 134 

1120 DATA 134, 143, 142, 160, 169 

meyer aione55,) 769 

1130 DATA 6, 141, 33, 208, 73, 8, 
141, 32, 208, 162 

1140 DATA 40, 168, 160, 157, 87, 

6 169), (7) 57, 87 

1150 DATA 218, 202, 208, 243, 189 

, Oy 19Py 457, 1%), 

1160 DATA 189, 29, 192, 157, 91, 

4, 169, 1, 157, 11 

1170 DATA 216, 169, 3, 157, 91, 2 


_— 


haracter Generator 


OSTEO) 
16, 169, 160, 157, 171 1440 DATA 118, 193, 162, 6, 160, 
1180 DATA 4, 157, 211, 4, 157, ®5 20, 169, 177, 141, 18 

terns 735, 5 1450 DATA 208, 76, 161, 193, 151, 
11890° DATA 157, 75, 5S, 157, 171, 2 146, 129, 144, 129, 146 

Peta 7a sy ise 75: 1460 DATA 143, 149, 142, 132, 160 
1200 DATA 217, 157, 211, 216, 157 , 160, 160, 160, 160, 186 

, 251, 216, 157, 35, 217 1470 DATA 133, 142, 129, 130, 140 
1210 DATA 232, 224, 25, 208, 195, , 133, 132, 160, 132, 137 

168, 0, 133, 251, 133 1480 DATA 147, 129, 130, 140, 133 
1220 DATA LOGS, Loo, ; Mae) eo) 168, Sores 

252, 169, 216, 133, 254 1490 DATA 20, 3, 169, 234, 141, 2 
1230 DATA 160, 0, 168, 160, 145, 4, 3, 173, 14, 220 

251, 169, 4, 145, 253 1500 DATA 9, 1, 141, 14, 220, 88, 
1240 DATA 200, 192, 11, 208, 243, 96, 0, 0, 0 

165, 251, e4, 105, 40 1510 DATA 173, 14, 220, 41, 254, 
1250 DATA a, PSU) 193,253; 165 141. Ge) peo, 16s. 2 

ese, 105, O, 133, 252 1520 DATA 41, 251, 133, 1, 169, O 
1260 DATA 105, 212, 133, 254, 232 | 133, 251, 133, 253 

2e4, 11, 208, 217, 169 1530 DATA 169, 208, 133, 252, 169 
1270 DATA 72, 133, 251, 169, 4, 2 48, 133, 254, 162, 0 

33, 252, 162, 176, 160 1540 DATA 160, 0, 177, 251, 145, 
1280 DATA $, 138, 145, 251, 153, 253, 200, 208, 249, 230 

40, 4, 165, 251, 24 1550 DATA 252, 230, 254, 232, 224 
1290 DATA 105, 41, 133, 251, 165, , 8, 208, 238, 165, 1 

ese 055 (OMe adecor 1560 DATA S, 4, 133, 1, 173, 14, 
1300 DATA 136, 232, 224, 184, 208 220, 9, 1, 141 

, 231, 162, 0, 189, SB 1570 DATA 14, 220, 234, 96, 169, 
1310 DATA 192, 157, 211, 4, 189, 0, 133, 254, 162, 8 

74, 192, 157, 251, 4 1580 DATA 10, 38, 254, 6, 252, 14 
1320 DATA 189, 198, 193, 157, 35, 4, 7, 24, 101, 251 

Be ede} eck eG, cco 1590 DATA 144, 2, 230, 254, 202, 
1330 DATA 233, S96, 120, 173, 14, 208, 239, 133, 253, 96 

220, 41, 254, 141, 14 1600 DATA 173, 12, 207, 133, 251, 
1340 DATA 220, 173, 17, 208, 41, 169, 8, 133, 252, 32 

127, 141, 17, 208, 169 1610 DATA 62, 184, 165, 254, 24, 
1350 DATA 132, 141, 20, 3, 169, 1 105, 48, 133, 254, 169 

93, 141, 21, 3, 169 1620 DATA 82, 133, 249, 133, 251, 
1360 DATA 177, 141, 18, 208, 173, 169, 4, 133, 250, 169 

26, 208, 9, 1, 142 1630 DATA 216, 133, 252, 160, 0, 
1370 DATA 26, 208, 88, 96, 173, 2 177, 253, 170, 152, 72 

ae (S00) “8,47 242 1640 DATA 138, 162, 8, 160, 0, 10 

/ 1380 DATA 25, 208, 104, 168, 104, 72, 144, 8, 169 

170, 104, 64, 169, 1 1650 DATA 81, 145, 249, 145, 251, 
1390 DATA 44, 25, 208, 240, 243, 208, 8, 169, 43, 145 

173, 24, 208, 41, 8 1650 DATA 24S, 169, 0, 145, 251, 
1400 DATA 208, 40, 160, 28, 174, 104%, 200, 202, 208, 231 

18, 207, 169, 49, 141 1670 DATA 165, 24S, 24, 105, 40, 
1410 DATA 18, 208, 173, 14, 207, 133, 248, 133, 251, 165 

208, 8, 173, 22, 208 1680 DATA 250, 105, 0, 133, 250, 
1420 DATA 41, 239, 76, 174, 193, 105, 212, 133, 252, 104 

173, 22, 208, 9, 16 1630 DATA 168, 200, 192, 8, 208, 83 
1430 DATA 141, 22, 208, 142, 33, 195, 234, 96, 169, 64 

208, 140, 24, 208, 76 1700 DATA’ 133, 251, 173, 13, 207, 


1970 DATA 10, 24, 101, 2, 133, 2, 
104, 72, 41, 48 

1980 DATA 74, 74, 24, 101, 2, 133 

, 2, 104, 41, 12 

1880 DATA 10, 10, 24, 101, 2, 145 
250, 200, 192, B 

2000 DATA 208, 18S, 95, 32, 158, 

195, 160, 0, 169, O 

2010 DATA 133, 2, 162, 8, 177, 25 

0, 10, 72, 144, 3 

2020 DATA 165, 2, 74, 9, 128, 133 

, 2, 208, 2, 70 

2030 DATA 2, 104, 202, 208, 237, 

165, 2, 145, 250, 200 

2040 DATA 192, 8, 208, 220, 96, 3 

Chetitsho chy wists v2 

2050 DATA 133, 2, 160, 0, 152, 72 

, 177, 250, 170, 164 

2060 DATA 2, 177, 250, 72, 138, 1 

45, 250, 104, 170, 104 

2070 DATA 168, 138, 145, 250, 198 

, 2, 200, 192, 4, 208 

2080 DATA 229, 96, 152, 72, 177, 

250, 164, 2, 14S, 250 

2080 DATA 104, 168, 96, 32, 158, 

195, 169, 7, 133, 2 

2100 DATA 160, 6, 32, 58, 196, 16 

§, 0, 145, 250, 198 

2110 DATA 2, 136, 192, 255, 208, 

242, 96, 32, 158, 195 

2120 DATA 162, 0, 134, 2, 160, 1, 
32, 5B, 196, 230 

2130 DATA 2, 200, 182, 8, 208, 24 

6, 136, 138, 145, 250 

2140 DATA 96, 32, 158, 195, 160, 

©, 177, 250, 10, 145 

2150 DATA 250, 200, 192, 8, 208, 

246, 96, 32, 158, 195 

2160 DATA 169, 128, 133, 2, 160, 

G5 169) ,OnelSagecky, 

2170 DATA 207, 136, 208, 250, 192 

, 72, 177, 250, 160, 0 

2180 DATA 74, 144, 10, 72, 185, 2 

48) .207, °Sy,-2, 153 

2190 DATA 248, 207, 104, 200, 192 

, 8, 208, 238, 70, 2 

2200 DATA 104, 168, 200, 192, 8, 

208, 223, 160, 0, 185 

2210 DATA 248, 207, 145, 250, 200 

, 182, 8, 208, 246, 96 

2220 DATA 238, 18, 207, 96, 238, 

34, 208, 96, 238, 35 

2230 DATA 208, 96, 238, 39, 208, 


{ Program (cont 
Hi 
133, 252, 32, 62, 194 
1710 DATA 162, 0, 160, 4, 169, 1, 
153, 224, 217, 153 
1720 DATA 8, 218, 138, 24, 101, 2 
53, 153, 224, S, et 
1730 DATA 10S, 32, 153, 8, 6, 232 
, 200, 192, 36, 208 
1740 DATA 228, 169, 188, 133, 248 
FREE aol een aici) 
1750 DATA 249, 169, 218, 133, 251 
RCE ey EE Rete ts 
1760 DATA 0, 160, 0, 138, 24, 101 
, 253, 145, 248, 173 
1770 DATA 19, 207, 72, 173, 14, 2 
| O07, 240, S, 104, 9 
1780 DATA 8, 208, 1, 104, 145, 25 
O, 232, 200, 192, 16 
| 1790 DATA 208, 227, 165, 248, 24, 
iy 105; @0, 133, 248, 133 
i) 1800 DATA 250, 165, 24S, 105, 0, 
| 133, 249, 105, 212, 133 
| 1810 DATA 251, 230, 2, 165, 2, 20 
| 1,4, 208, 198, 96 
| 1820 DATA 169, 169, 133, 250, 133 
, 252, 169, 6, 133, 251 
1830 DATA 169, 218, 133, 253, 169 
pO) 19358 2e270,.2160 
1840 DATA 0, 173, 12, 207, 145, 2 
HN 50, 138, 145, 252, 232 
1850 DATA 200, 200, 192, 8, 208, 
2425. 165, 9250). c4; 105 
1860 DATA 60, 133, 250, 133, 252, 
165, 251, 105, 0, 133 
1870 DATA 251, 105, 212, 133, 253 
, 230, 2, 165, 2, 201 
| 1880 DATA 4, 208, 212, 96, 173, 4 
| , 207, 133, 250, 173 
isso DATA S, 207, 133, 251, 172, 
| 7, 207, 177, 250, 41 . 
j 1900 DATA 63, 141, 12, 207, 169, 
Gy aa neSiyy daria 
18910 DATA 207, 133, 252, 32, 62, 
184, 173, 12, 207, 24 
1920 DATA 101, 253, 141, 12, 207, 
96, 173, 8, 207, 133 
1930 DATA 250, 173, 9, 207, 133, 
251, 172, 10, 207, 96 
1940 DATA 32, 158, 195, 160, 0, 1 
69, 0, 193, 2, 177 
1950 DATA 250, 72, 74, 74, 74, 74 
wu | , 74, 74, 24, 101 
1960 DATA 2, 133, 2, 104, 72, 10, 
1] AOR GtOs Op 10 


_ - 


| SESE ERS S21 


| [ Program Listing _(cont.) 
: 

96, 238, 19,207, 36 2500 DATA 208, 96, 173, 141, 2, 4 
2240 DATA 173, 17, 207, S6, 233, 1, 1, 208, 4, 32 
1, 208, 1, 96, 142 2510 DATA 37, 197, 96, 32, 250, 1 
2250 DATA 17, 207, 96, 173, 17, 2 96, 96, 173, 141, 2 
07, 24, 105, 1, 144 2520 DATA 41, 1, 208, 4, 32, 151, 
2260 DATA 244, 96, 173, 1%, 207, 197, 96, 32, 62 
Fae aed eid, 1207, 2530 DATA 197, 96, 152, 63, 163, 
2270 DATA 32, 101, 189, 96, 172, 0, 157, 64, 3, 202 
3, 207, 136, 208, 21 2540 DATA 208, 250, 73, 255, 157, 
2280 DATA 173, 23, 207, 240, 15, 64, 3, 232, 232, 232 
169, 1, 141, 11, 207 2550 DATA 224, 24, 208, 246, 36, 
2290 DATA 169, 96, 141, 0, 208, 1 169, 128, 162, 74, 160 
69, 8, 141, 3, 207 2560 DATA 70, 141, 137, 195, 142, 
2300 DATA 96, 140, 3, 207, 14, 11 156, 196, 140, 174, 196 
207, 173, 0, 208 2570 DATA 32, 133, 196, 96, 169, 
2310 DATA 56, 233, 8, 141, 0, 208 1, 162, 10, 160, 6 
96,172, 3, 207 2580 DATA 78, 25, 198, 173, 0, 20 
2320 DATA 200, 192, 9, 208, 21, 1 7, 133, 250, 173, 1 
73, 23, 207, 240, 15 2580 DATA 207, 133, 251, 172, 3, 
2330 DATA 169, 128, 141, 11, 207, 207, 96, 32, 158, 195 
169, 40, 141, 0, 208 2600 DATA 160, 0, 177, 250, 73, 2 
2340 DATA 169, 1, 141, 3, 207, 96 55, 145, 250, 200, 192 
, 140, 3, 207, 78 2610 DATA 8, 208, 245, 96, 169, 0 
2350 DATA 115,207, 173, 0, 208, 2 5 lida, 250,173, 13 
#7105, 8, 142, 0 2620 DATA 207, 10, 24, 105, 48, 1 
2360 DATA 208, 96, 174, 2, 207, 2 33, 251, 162, 0, 160 
02, 208, 30, 173, 23 PESOLDATA (Oy, 172) (50, 735 e255), 2 

| 2370 DATA 207, 240, 24, 169, 105, 45, 250, 200, 208, 247 
iui 0, 207; 169,°5 2640 DATA 230, 251, 232, 224, 2, 
2380 DATA 141, 1, 207, 162, 8, 1% 208, 238, 96, 173 
Qe, 207, 202, 142. 2650 DATA 2, ‘1, 4, 32, 6 
2390 DATA 10, 207, 169, 122, 141, 1, 198, 96, 32 

| 1, 208, 96, 142, 2 2660 DATA 78, 198, 96, 173, 21, 2 
2400 DATA 207, 206, 10, 207, 173, O08, 73, 1, 141, 22 
0, 207, 56, 233, 40 2670 DATA 208, 96, 173, 21, 208, 
2410 DATA 141, 0, 207, 173, 1, 20 73, 2, 141, 21, 208 

| measles ctrl 2680 DATA 96, 169, 10, 141, 124, 

| 2420 DATA 207, 173, 1, 208, S6, 2 196, 32, 117, 196, 96 
aa, 8; 221, 1, 208 2680 DATA 169, 74, 208, 24S, 32, 
2430 DATA 96, 174, 2, 207, 232, 2 e@12, 196, 76, 186, 194 

| 24, S, 208, 30, 173 2700 DATA 173, 4, 207, 133, 250, 
24u4o DATA 23, 207, 240, 24, 168, 173, S, 207, 133, 251 
81,141, 0, 207, 169 2710 DATA: 172, 7, 207, 96, 32, 1S 
2450 DATA ‘4, 141, 1, 207, 162, 1, @, 195, 169, 0, 145 
142, 2, 207, 202 2720 DATA 250, 96, 32, 158, 195, 
2460 DATA 142, 10, 207, 169, 66, 169, 255, 145, 250, 96 
141, 1, 208, 96, 142 2730 DATA 173, 14, 207, 208, 4, 3 
2470 DATA 2, 207, 238, 10, 207, 1 2, 235, 195, 96, 32 
73, 0, 207, 24, 105 2740 DATA 172, 195, 96, 169, 66, 
2480 DATA 40, 141, 0, 207, 173, 1 141, 1, 208, 168, 40 
PeROs a LOSm Os bth 2750 DATA 141, 0, 208, 169, 
2490 DATA 1, 207, 173, 1, 208, 24 41, 0, 207, 163,.4 
e054 67 ta0 5 2 2760 DATA 141, 1, 207, 162, 


— 


I Program ig  (cont.) 

2, 2,207, ite, 3 3030 DATA 189, 169, 227, 141, 4, 
2770 DATA 207, 202, 142, 10, 207, 207, 169, 5 

169, 128, 141, 11, 207 3040 DATA ius, 19. Sy 
2780 DATA 173, 141, 2, 41, 1, 208 208, 169, 1, 

: 1, 96,, 32, 158 30SO DATA 207, 141, 7, 207, 169, 
2790 DATA 195, 169, 0, 145, 250, 56, 141, 2, 208, 169 

200, 192, 8, 208, 243 3060 DATA 0, 141, 16, 208, 32, 20 
2800 DATA 96, 162, 0, 189, 90, 18 5S, 199, 96, 142, G 

peat elly Seer iex |= 3070 DATA 207, 32, 196, 199, 173, 
2810 DATA 224, 16, 208, 245, 36, 4, 207, 24, 105, 40 

173, 135,.207,24, 105 3080 DATA 141, 4, 207, 173, 5, 20 
2820 DATA 176, 141, 92, S, 162, 0 7, 105, 0, 141, 5 

+173) 1S, 207,208. 3030 DATA 207, 173, 3, 208, 24, 1 
2830 DATA 5, 189, 106, 192, 208, 05, 8, 141, 3, 208 

3, 189, 112, 192, 157 3100 DATA 169, 1, 208, 203, 140, 
PB4O DATA 228, 4, 232, 224, 6, 20 7, 207, 173, 2, 208 

8, 235, 173, 23, 207 3110 DATA 24, 105, 8, 72, 144, 8, 
2850 DATA 208, S, 189, 216, 193, 173, 16,208, 9 

208, 3, 188, 208, 193 3120 DATA 2, 141, 16, 208, 104, 1 
2860 DATA 157, 46, 5, 232, 224, 1 41, 2, 208, 96, 172 

4, 208, 235, 173, 14 3130 DATA 7, 207, 136, 208, 48, 1 
2870 DATA 207, 208, S, 189, 104, 74, 6, 207, 202, 208 

ig2, 208, 3, 189, 107 3140 DATA 48, 173, 23, 207, 208, 
2880 DATA 192, 157, 254, 4, 232, 1, 96, 32, 196, 199 

224, 17, 208, 235, 32 3iSO.DATA. 169; 1 142,. 207, 1 
2890 DATA 39, 199, 96, 32, 23, 199 69, 6, 141, 5, 207 

» 206, 19, 207, 32 3160 DATA 1639, 154, 141, 3, 208, 
2800 DATA 158, 198, 96, 173, 23, 169, 2, 141, 6, 207 

207, 73, 1,141, 23 3170 DATA 169, 32, 141, 7, 207, 1 
2910 DATA 207, 32, 23, 199, 96, 1 69, 48, 141, 2, 208 

73, 12, 207, 133, 251 3180 DATA 169, 2, 141, 16, 208, 3 
2820 DATA 169, 8, 133, 252, 32, 6 2, 205, 199, 96, 142 

2, 194, 165, 253, 141 3190 DATA 6, 207, 32, 196, 199, 1 
2930 DATA 8, 207, 165, 254, 24, 1 73, 4, 207, 56, 233 

OS, 46, 141, 9, 207 3200 DATA 40, 141, 4, 207, 173, 5 
2940 DATA 96, 32, 186, 194, 32, 2 , 207, 233, 0, 141 

3, 199, 32, 116, 195 3210 DATA S, 207, 173, 3, 208, S6 
2950 DATA 32, 123, 199, 32, 88, 1 , 233, 8, 141, 3 

chGerctavnetone asi, S25) 3220 DATA 208, 208, 203, 140, 7, 
2960 DATA 173, 13, 207, 24, 105, 207, 173, 2, 208, 56 

1, 201, 4, 208, 1 3230 DATA 233, 8, 72, 176, 5, 169 
2970 DATA 396, 141, 13, 207, 75, S , 0, 141, 16, 208 

3, 202, 173, 13, 207 3240 DATA 104, 141, 2, 208, 96, 1 
2960 DATA 56, 233, 1, 201, 255, 2 69, 1, 141, 15, 207 

08, 240, 96, 173, 21 3250 DATA 32, 23, 199, 32, 159, 2 
2990 DATA 208, 41, 1, 141, 21, 20 55, 165, 197, 201, 2 

(2A Beleepersiyge Reel “tel =) 3260 DATA 208, 28, 173, 141, 2, + 
3000 DATA 3, 2, 141, 21, 208, 96, 1, 1, 208, 6, 32 

172, 7, 207, 200 3270 DATA 214, 189, 76, 230, 200, 
3010 DATA 192, 33, 208, 90, 174, 32, 81, 200, 32, 2 

6, 207, 232, ee4, 3 3280 DATA 201, 32, 136, 198, 32, 
3020 DATA 208, 46, 173, 23, 207, 155, 199, 76, 205, 200 

208, 1, 96, 32, 196 3290 DATA 201, 14, 208, 240, 169, 


je ceceeeeece eee 


Character Generator 


Program Listing 


Ls 


(cont.) 


O, 14%, 15; 207, 32 
3300 DATA 23, 199, 32, 14, 201, 9 
6, 172, 17, 207, 162 

3310 DATA 0, 202, 208, 253, 135, 
208, 248, 96, 32, 158 

3320 DATA 195, 160, 0, 177, 250, 
153, 240, 207, 200, 192 

3330 DATA 8, 208, 246, 96, 32, 15 
6, 195, 160, 0, 185 

3340 DATA 240, 207, 145, 250, 200 
, 192, 8, 208, 246, 96 

3350 DATA 32, 214, 199, 76, 47, 2 
02, 32, 81, 200, 76 

3360 DATA 47, 202, 32, 158, 195, 
173, 11, 207, 73, 25S 

3370 DATA 4S, 250, 145, 250, 96, 
32, 158, 195, 177, 250 

3380 DATA 13, 11, 207, 145, 250, 
32, 37, 197, 76, 88 

3390 DATA 194, 32, 250, 196, 32, 
58, 201, 76, 88, 194 

3400 DATA 32, 58, 201, 32, 37, 19 
71076, 88,0194) 32 

3410 DATA 50, 197, 76, 151, 197, 
0, 51, 2, 7, 60 

3420 DATA 44, 0, 1, 21, 18, 50, 4 
5, 53, 48, 46 


3430 DATA 49, S4, 
10520; /8, 2 


3440 DATA 4, S, 32,-57, 36, SB, 5 
a8, (95.62 

3450 DATA 42, 13, 22,70, 0, 0, 20 
7, 222, 237, 96 

3450 DATA 71, 87, 105, 186, 178, 
216, 229, 208, 30, 104 

3470 DATA S2, 46, 168, 185, 194, 
21, 18, 38, 145, 154 

3480 DATA $93, 69, 112, 196, 238, 
200, 204, 158, 111, 170 

3480 DATA S8, 25, 91, 0, 0, oO, 19 
8, 197, 197, 201 

3500 DATA 201, 201, 201, 198, 198 
, 196, 196, 196, 201, 205 

3510 DATA 201, 201, 199, 199, 198 
, 196, 198, 198, 198, 198 

3520 DATA 196, 195, 198, 196, 196 
; 196, 196, 198, 199, 202 

3530 DATA 206, 206, 205, 0, 0, 0, 
32, 159, 255, 162 

3540 DATA O, 165, 197, 221, 112, 
201, 208, 15, 189, 152 

3550 DATA 201, 141, 46, 3, 189, 1 
Seecou, Ld 7s 


3560 DATA 108, 45, 3, 232, 224, 3 
7, 208, 231, 96, 81 

3570 DATA 4, 1, 1, 227, 5S, 1, 1, 
0, 48, 0 

3580 DATA 128, 0, 0, 0, 0, 1, 40, 
TORO SAG: 

3580 DATA 1, 0, 1, 162, 0, 189, 9 
; 202, 157, 0 

3600 DATA 207, 232, 224, 24, 208, 
245, 96, 32, 155, 199 

3610 DATA 76, 14, 201, 32, 149, 1 
98, 76, 14, 201, 169 

3620 DATA 0, 32, 210, 255, 162, 0 
, 32, 207, 255, 202 

3630 DATA 13, 240, 10, 157, 32, 2 
07, 232, 224, 16, 208 

3640 DATA 241, 169, 13, 142, 22, 
207, 32, 210, 255, 96 

3650 DATA 169, 0, 141, 26, 208, 1 
41, 21, 208, 169, 6 

3660 DATA 141, 33, 208, 73, 8, 14 
1, 32, 208, 169, 147 

3670 DATA 32, 210, 255, 96, 169, 
28, 141, 24, 208, 162 

3680 DATA 0, 138, 157, 0, 4, 169, 
1, 157, 0, 216 

3690 DATA 232, 208, 244, 162, 0, 
189, 149, 202, 32, 210 

3700 DATA 255, 232, 224, 21, 208, 
245, 108, 2, 3, 17 

AZIOGHATAL i7aeie 7,007). az, 17: 
13, @1, 85, 73 

3720 DATA 84, 46, 13, 82, 69, 65, 
68, 83, 46, 13 

3730 DATA 32, 30, 202, 76, 125, 2 
OS; 12,045, 2; 4 

3740 DATA 46, 19, 1, 22, 5, 46, 1 
73, 14, 220, 421 

3750 DATA 254, 141, 14, 220, 165, 
ipere, peeve mich pe 

3760 DATA 169, 48, 133, 247, 169, 
207, 133, 248, 162, oO 

3770 DATA 138, 72, 188, 176, 202, 
133, 251, 169, 8, 133 

3780 DATA 252, 234, 32, 62, 194, 
165, 254, 24, 105, 208 

3790 DATA 133, 254, 160, 0, 177, 
253, 145, 247, 200, 192 

3800 DATA 8, 208, 247, 165, 247, 
24, 105, 8, 133, 247 

3810 DATA 165, 248, 105, 0, 133, 
248, 104, 170, 232, 224 

3820 DATA 10, 208, 203, 165, 1, 9 


cE 
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(cont.) 


40890 DATA 8, 173, 13, 20 
, 205, 234, 234, 133 
4100 DATA 253, 134, 251, 
‘32, 39, 17, 39, 32 

44110 DATA 61, 32, 17, 22 
32, 59, 32, 39 

4120 DATA 48, 39, 32, 61 
1, 16, S, 32 

4130 DATA 59, 32, 39, 56 
61, 32, 4, 9 

4140 DATA 19, 11, 32, 32 
, 189, 31, 204, 157 

4150 DATA 183, 5, 169, 7 
3, 217, 202, 208, 242 
4160 DATA 96, 32, 2, 201 
, 189, 183, S, 73 

4170 DATA 128, 157, 183, 
208, 245, 96, 0, 29 

4180 DATA 23, 29, 63, 78 
a2, 32, 70, 

4190 DATA 78, 65 
32, 65, 78, 

4200 DATA g2, 69 
32, 39, 82 

4210 DATA a2, 78 
13, 29, 29 

4220 DATA 73, 76, 
65, 77, 69, 

4230 DATA 58, 32, 162, 1 
2, 210, 255, 202, 208 
4240 DATA 250, 189, 106, 
210, 255, 232, 224, S4 
4250 DATA 208, 245, 76, 
32, 11S, 205, 169, 0 
4260 DATA 141, 32, 208, 
208, 32, 239, 203, 32 
4270 DATA 160, 204, 32, 
234, 234, 234, 234, 234 
4280 DATA 234, 234, 32, 
165, 197, 201, 62, 208 
4280 DATA 3, 76, 252, 20 
6, 208, S, 169, 1 

4300 DATA 76, 243, 204, 
240, 6, 32, 89, 204 

4310 DATA 76, 210, 204, 
405 GT, 207, 16S) 04 

4320 DATA 168, 174, 21, 
186, 255, 173, 22, 207 
4330 DATA 162, 32, 160, 
1a8, 255, 173, 20, 207 
4340 DATA 208, 6, 32, 21 
6, 32, 205, 32, 3 

4350 DATA 204, 169, 250, 


7, 32, a7 


96, 32 


» 3, 


, 157, 
eae gees 


S, 202, 


3, 138, 3 
BOR aes 


3S, 20R, 


159, 255, 
S, 201, 5 
201,27, 
169, 
207, 
207, 
3, 255, 7 


166, 252 


betas, 73 
3830 DATA 14, 220, 9, 1, 141, 14, 
220, 96, 173, 13 
3840 DATA 207, 133, 255, 32, 159, 
255, 165, 197, 201, 1 
3850 DATA 240, 31, 201, 40, 208, 
6,32) 166, 199,. 76 
3860 DATA S3, 203, 201, 43, 208, 
] 3, 32, 185, 199, 173 
| 3870 DATA 92, 5, 73, 128, 141, 92 
| ar She sence, Ou 
| 3880 DATA 76, 27, 203, 173, 13, 2 
| 07, 10, 24, 105, 48 
| 3880 DATA 133, 253, 169, 0, 133, 
i} 250, 133, 252, 165, 255 
| 3900 DATA 10, 24, 105, 48, 133, 2 
| 51, 162, 0, 160, 0 
3910 DATA 177, 250, 145, 252, 200 
208, 249, 230, 251, 230 
3920 DATA 253, 232, 224, 2, 208, 
| 238, 165, 255, 141, 13 
3930 DATA 207, 173, 92, 5S, 3, 128 
ee Sens ae 75 
3840 DATA 53, 202, 169, 80, 133, 
2474 193; 299, aan e51 
3950 DATA 169, 4, 133, 248, 133, 
| 250, 162, 0, 138, 72 
3960 DATA 160, 0, 152, 72, 177, 2 
53, 160, 0, 10, 144 
3970 DATA 17, 72, 169, 160, 145, 
249; 165; 250, 28, 105% 
3980 DATA 212, 133, 252, 169, 1, 
145, 251, 104, 200, 192 
3990 DATA 8, 208, 231, 165, 24g, 
24, 105, 40, 133, 249 
| 4000 DATA 133, 251, 165, 250, 105 
|| 4,20, 135; 2505 1045 168) 
| 4010 DATA 200, 192, 8, 208, 203, 
| 165, 247, 24, 105, 8 F 
| 4020 DATA 133, 247, 133, 249, 133 
| 3 251,:.26S, 246, 30S, 6 
4030 DATA 133, 248, 133, 250, 165 
Sooo, LOSy ae 133 
4040 DATA 253, 165, 254, 105, 0, 
133, 254, 104, 170, 232 
4050 DATA 224, S, 208, 160, 95, 1 
] 69, 207, 133, 254, 173 
4060 DATA 20, 207, 208, 4, 169, 4 
8, 208, 2, 169, a8 
4070 DATA 133, 253, 76, 126, 203, 
[ 169; (0,133, 825051133 
4080 DATA e252, 165, 170, 240, 6, 
162, 48, 169, 56, 208 
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ing (cont.) 


etGs, cssyese, 296, 655 4620 DATA 76, SO, 206, 173, 21, 2 
4360 DATA 104, 104, 76, 252, 205, os, 41, 2, 141, 21 
DOteds OS 48 170) 4630 DATA 208, 75, 57, 205, 169, 
4370 DATA 105, 2, 96, 169, 0, 141 20, 141, 24, 208, 76 
20, 207, 76, 183 4640 DATA 53, 205, 169, 20, 141, 
4380 DATA 204, 169, 1, 208, 246, 24, 208, 76, 45, 205 
173, 8, 207, 72, 173 GESOMDAIO Es aemeayede;, 2, seule 
BQ90 DATA’ 9, 207, 72; ae, 197, 20 ap) dal ae 
0,032) 158, 195) 104 4660 DATA 3, 32, 20, 32, S, 32, 1 
4400 DATA 133, 253, 104, 133, 252 @, 32, 32, 7 
, 160, 0, 177, 252, 145 4670 DATA 32, 5, 32, 14, 32, 5, 3 
4410 DATA 250, 200, 192, 8, 208, 2, 18, 32, 1 
247, 76, 14, 201, 173 4680 DATA 32, 20, 32, 15, 32, 18, 
4420 DATA 141, 2, 41, 4, 208, 3, 32, 39, 54, 52 
76, 39, 206, 76 4690 DATA 16, 32, 18, 32, 5, 32, 
4430 DATA 22, 203, 173, 21, 208, 19, 32, 19, 32 
502,75, 173.206 4700 DATA 32, 1, 32, 14, 32, 25, 
4440 DATA 76, 197, 200, 32, 90, 2 32, 32, 11, 32 
eet 69:0, 134,098 4¥710 DATA 5, 32125). 38) Be, 32; 
4450 DATA 76, 230, 193, 32, 230, 20, 32, 15, 32 
193, 168, 0, 133, 1968 4720 DATA 32, 19, 32, 20, 32, 1, 
4460 DATA 104, 104, 76, 114, 202, 32, 18, 32, 20 
168, 0, 141, 16, 208 4730 DATA 169, 48, 141, 17, 207, 
4470 DATA 141, 21, 208, 141, 23, 234, 234, 234, 169, 147 
@00;, 44), 29; 208, 32 HTB OERTAY 38,220 cos. too, ele, 
4480 DATA 252, 197, 169, 13, 141, 32, 210, 255, 169, B 
248, 7, 141, 249, 7 4750 DATA 32, 210, 255, 169, 0,°1 
4450 DATA 165, 1, 141, 39, 208, 1 41, 32, 208, 141, 33 
41, 40, 208, 169, 40 4760 DATA 208, 169, 64, 133, 197, 
4500 DATA 141, 0, 208, 169, 66, 1 162, 40, 189, 105, 206 
Pie eaemCO8 eGo. bob, 4770 DATA 157, 183, 5, 169, 1, 15 
4510 DATA 141, 2, 208, 169, 146, 7, 183, 217, 189, 65 
141, 3, 208, 234, 96 4780 DATA 206, 157, 255, 3, 169, 
4520 DATA 234, 234, 234, 234, 234 7, 157, 255, 215, 202 
7234, 234, (ea4; Se) @e5 4790 DATA 208, 231, 165, 197, 201 
4530 DATA 202, 32, 137, 205, 32, , 64, B40, 3, 76, 236 
33, 202, 162, 8, 189 4800 DATA 205, 32, 89, 204, 162, 
4540 DATA 255, 47, 157, 239, 207, 40, 189, 255, 3, 73 
| 202, 208, 247, 32, 124 4810 DATA 128, 157, 255, 3, 202, 
| 4550 DATA 192, 32, 76, 193, 32, 1 208, 245, 76, 208, 206 
49, 199, 173, 21, 208 4820 DATA 173, 111, 201, 72, 208% 
4560 DATA 41, 1, 141, 21, 208, 32 3, 32, 254, 193, 104 
232, 201, 32, 8a 4830 DATA Te 1915120, 120123 
| 4570 DATA 194, 32, 2, 201, 32, 12 4, 234, 76, 192, 205 
7, 198, 76, 229, 205 “4ys4O DATA 169, 1, 166, 2, 160, 1, 
4580 DATA 169, 2, 133, 2, 160, 0, 32, 186, 255, 169 
162, 0, 202, 208 4850 DATA 7, 162, 35, 160, 207, 3 
4530 DATA 253, 136, 208, 248, 198 2, 189, 255, 169, 0 
pee COR MmeuC ce 7be Se 4860 DATA 133, 250, 169, 192, 133 
4600 DATA 20S, 41, 2, 141, 21, 20 , 251, 169, 250, 162, 0 
8, 76, 197, 200, 169 4870 DATA 160, 207, 76, 216, 255, 
4610 DATA 0, 133, 170, 173, 141, 71, 69, 76, 39, SY 
BG, 9.9301 70 48BO DATA 52, 46, -1 
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Win a unique Austin Metro worth 
£5,SG0 with the October tssue of 


AP 


Get motoring this Winter with a 
special edition Austin Metro. You 
choose the trim and fittings for a real 
eye-catcher. All you have to do is become 
our Tape Magazine Computer 
Champion. 


It’s easy to enter and free. 


Just answer the set of computer- 


We are having a two-part competition _related questions in each competition 
in our October and November issues. issue and write your Tie Breaker. 


‘TREASURE ISLAND 


STRATEGY SPECIAL 


‘Can you make the grade and become 
‘our Computer Champion? 


The competition closes on 
30 November 1985. 


Get motoring and order your issues 
now...before they sell out. 


Available every month 
Ss from all branches 
(be | of WH Smiths, 


John Menzies and 
other leading newsagents. 
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POS iE 
NEW - IDEAS IN ACTION 
ONLY - FOR PLUS 4/C16. 


“MORE ADDICTIVE THAN 
ANY ARCADE GAME, THE 
ONLY C16/PLUS 4 SOFTWARE 
OFFERING A REAL 

WARNING:- PLAYING CHALLENGE” 


by Nigel Widdowson Graphic Design. Leeds 


HIT & MISS DEFINITELY IS A MIND CHALLENGE OF MEGA 
PROPORTION THAT ALL YOUR FAMILY AND FRIENDS CAN TAKE i 
PART IN. FROM SINGLE PLAY TO DOUBLES IT WILL STRETCH YOUR J NAME (BLOCK LETT — 
MENTAL DEXTERITY TO THEFULL....... H 

BUT REMEMBER:— 

“IT TAKES MORE THAN JUST GUESSWORK TO 

BECOME A GENIUS WITH HIT & MISS” 


VENTUREGATE L'? 


AVAILABLE AT MOST GOOD SOFTWARE OUTLETS 


postcope—_ 


PLEASE SEND ME COPY/IES OF “HIT & MISS” AT 
£7.99 COMPLETE WITH A FREE POSTER WITH EVERY COPY. 


ASCE £4 BACTED ADIN EDEE Da 
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Mike Hart provides a couple 
of handy plotting routines for 
the Vic 20 and C64, 


AT ONE TIME OR ANOTHER, MANY 
people must have experimented with 
their machines to see if there is an easy 
way to draw graphs or plots on thescreen. 
There are three ways in which this can be 
done and | will call them low resolution, 
medium resolution and high resolution 
respectively. 

In low-resolution plotting, one merely 
takes the screen as a grid and plot points 
using asterisks or a similar graphic 
characters. In the case of a C64 this would 
‘obviously be a grid of 40 * 25 giving 1000 
potential plot points. 

If one wished to use a high resolution 
screen then on the C64 one would use bit- 
mapped graphics which allows each 
individual ‘dot’ on the screen to be 
controlled, Using this mode will increase 
the resolution quite dramatically to 320 * 
200 which is 64000 addressable dots. 
However using the C64 in this mode is 
quite complicated and needs to be 
approached with a degree of caution. The 
approach which | am going to adopt here 
is one that gives pleasant ‘chunky’ 
graphics points and is half-way between 
these two extremes and which, therefore, 
I shall call medium-resolution grap! 

If you were to PRINT CHR$(161), 
CHR$(188), CHR$(172) and CHR$(191) asa 
brief experiment you would see that a 
graphics character is generated which 
Consists of a quarter square either by itself 
or in combination with another ‘quarter- 
square’ to make up a half square. Theré 
are 14 of these combinations altogether 
and together with space and reverse 
space we have a total of sixteen 
permutations of ‘quarter-square’ 
graphics. This enables us to make a 
resolution which is twice that of the 
normal screen and therefore instead of 
having 40 * 25 we can increase this to 
80 x 50 giving us a resolution of 4000 plot 
points. 

Let us suppose that we wish to plot a 
point at the bottom left hand corner of 
the screen. The complicating factor that 
we have to take into account is that there 
might already be a graphics character 
already occupying that position and we 
would wish to preserve the point that it 
represents. The trick here is to PEEK the 
screen at that particular point, read the 
value of the character at that point, look 
up its value in a table of potential values 
and then work out from the same table 
the value of the new character to be 
poked back onto the screen which both 
plots the ‘new’ point and the value of the 
existing point. If this is a little hard to 
visualise then any of Raeto West's books 
have an excellent explanation under the 


RELIABLE 


ROUTINES 


Program L 


ing 


MEDIUM-RES PLOT 


1 REM *%# MEDIUM-RES PLOT (BASIC) xe 
at 

3 REM xx M. C. HART 

4: 


19 DIM C¢(15),AC1,1? 

20 FORJ=0 TO 15!READ C(J):NEXT 

3® DATA 32,123,108,98,126,97, 127,252 
40 DATA 124,255,225 ,254 ,226 236,251,160 
se: 

60 ACO,O)=1:ACG,1 


TACL,Q@=42AC1,1 


10@ FOR J=948 TO S89:READ X#POKE J,X:NEXT 
DATA 32,241,183,138,162,0,157,0 

REM DATA 32,241,215,138,162,0,157,0 
DATA 216,157,8,217,157,0,218,157 

REM DATA 148,157 ,0,149,157 0,150,157 
138 DATA 0,219,202 ,208,241,96 

REM DATA 8,151,202,208,241,96 

140: 

30@ PRINT CHR%C147)>7CHR$(144)REM BLACK 
310 COL=0:REM BLACK 

POKE5S3280, 12!POKES3281,12!REM GREY2 
REM VIC POKE 36879,25 

330: 

348 SYS 348,COL:REM SET COLOUR MEMORY 
350 FOR J=1 TO 2tFOR X=@ TO 79 

REM VIC FOR J=1 TO 2tFOR X=8 TO 39 
Y=22+21*SIN¢K/8)!GOSUB 1008 
370 NEXT XtT=NOTCT)INEXT J 
388-GOTO 2e00 

381 END: REM VIC ONLY 

995: 

190@ REM PLOT SUBROUTINE 

1010 

1020 XL=INT(X/2)!XS=K-2exL 

1030 YL=INT(Y/2)1YS=INTCY)-24YL, 
1948 N=ACYS,xS) 

1050 P=1984-40xYL+xKL 

1051 REM VIC 8K+ P=4580-22*YL+KL 
1052 REM VIC<8K P=8164-22*YL+KL 
1960 FORI=OT015:1F PEEK(P)<>C¢1)THEN NEXT 
1070 I=I OR NtIF T=-1 THEN I=I AND NOT<ND 
1988 POKE P,C(1>+RETURN 

1990 ¢ 

2000 + 


Program Listing 


2001 
2002 
2003 
2004 
2010 
2020 
2038 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2043 
2050 
2051 
2060 
3000 
3010 
3020 
3830 
3040 
3050 
3060 
4000 
4a10 
4020 
4030 
63000 
63010 
63020 
63030 
s3040 
s3ese 
63060 
63070 
63080 


REM 
REM 
REM 
REM 
FOR J=828 TO 998:READ Xt T=T+% 
POKEJ,XtNEXT!IF T=22553 THEN 3000 
PRINT “DATA ERROR! *t END 

DATA 169,0,133,254,169,1, 133,253 
DATA 165,251,201,88,176,56, 165,252 
DATA 2@1,58,176,50,169,50,229,252 
DATA 7@,251,38,254, 106,38 ,254,133 
DATA 252,18,18,101,252,10,10,38 

DATA 253, 10,38 253,234 234,234,133 
DATA 252, 166,254,189, 159,3,133,254 
DATA 164,251,177 ,252,162,15,221,163 
DATA 3,240,4,202,16,248,96,173 

DATA 158,3,240,6,138,5,254,170 

DATA 208,8,138,73,255,5,254,73 

DATA 255,178,189,163,3,164,251,145 
DATA 252,96,1,1,2,4,8,32 

DATA 126,123,97,124,226,255,236, 108 
DATA 127,98,252,225,251,254,160,0 
DATA 32,241,183,138,162,0,157,2 

DATA 216,157,0,217,157 8,218,157 
DATA 8,219,202 ,208,241,96 32,235 
DATA 183,134,252, 165,20,133,251,32 
DATA 241,183, 142,158,3,32,180,3 

DATA 76,68,3 

: 

PLOT=370 

PRINT? INPUT “BACKGROUND "7B 

PRINT: INPUT"PEN COLOUR"#COL 

PRINT? INPUT"TWO NUMBERS E.G 2,3"5%,Y 
POKE 53280,BtPOKE 53261,B 

PRINT CHR#(147> 


FORJ=1 To 800 
SYS (PLOT) C1+SINCH#I> 440, C14COS CYHID#25,1,/COL 
NEXT 


4% MEDIUM-RES PLOT (MC) #48 


ae BY M,C. HART #% 


REM SCREEN-DUMP 


OPENS ,4,61PRINT#S ,CHRS<22) 1 OPEN4 ,4 
FORI=@ TO 24:FOR J=@ TO 39 

A=PEEK (1024+1#40+3> 

GosuB6s 100 

PRINTH4 AS; BS7CS7 
NERTJ#PRINTH4:NEXTI 
PRINT#4!CLOSE4 ! END 


63099 : 


83100 
631108 
83120 
63130 
63140 
63150 
63160 


AS="*"1BS=""1Cs="" 

IFA¢=128 THEN 63130 

AS=CHRS( 18) CS=CHRS( 146) 1BH=CHRS(A-64) RETURN 
IF A<32 THEN AS=CHRS(A+E4)?RETURN 

IF A>31 AND ACG4 THEN B$=CHRS(A):RETURN 

IFA >63 AND ACS THEN BS=CHRSCA+128)!RETURN 
BS=CHRS(A+84>:RETURN 


Programming 


heading ‘double density graphics’ 
complete with diagrams and very full 
explanations of the manipulations 
involved. 

Lines 1-1090 represent an 
implementation of medium-resolution 
graphics using BASIC only. This is fairly 
slow but is speeded up somewhat by 
making use of a machine code routine to 
poke the colour RAM so that we are not 
concerned with two POKEs for every 
point plotted, The program is given by 
default for the C64 but the changes 
needed for the VIC’s are REMmed 
immediately after each of the affected 
lines. 

Lines 10-60 are concerned with 
constructing a small ‘look up” table. 

Lines 100-140 read in the machine 
code for subsequent changes of colour 
RAM. 

The major routine is in lines 300-380 
which computes a sine curve and then 
plots it (on the first of the J loops) and then 
‘unplots’ it (on the second of the J loops). 

The procedure for VIC owners is to 
delete the following lines: 110,120,130, 
320,350,380,1050. Now take the lines that 
immediately follow these i.e. 111,121,131, 
321,351,381,1051-1052 and remove the 
REM portion of the statement that made 
these lines inoperative in the C64 version 
You will also have to decide which version 
of VIC expansion you are operating with, 
as the screen shifts from $1E00 to $1000 
just to make life confusing. Select either 
line 1051 or 1052. 

Line 380 having been deleted makes 
the VIC version end in line 381. 

‘Owners of the C64 now have a 
machine code version of the above which 
plots a Lissajous figure in the shape of a 
butterfly. An illustration of this is also 
given. 

Lines 2000-2051 read the machine 
code into the cassette buffer. Then you 
are given a choice of background and pen 
colours (12 for background and 0 for pen 
colour ie., black on light grey is my 
personal favourite). 

PLOT is defined as 970 and this is the 
entry point. 

Notice the complicated formula in line 
4010 which actually follows the rubric 
SYS(PLOT) x,y,on/off, colour. The first 
‘computed value is obviously the x value 
whilst the second computed value is they 
value, For a ‘plot’ we would then have a1 
and for an ‘unplot’ or ‘erase’ we would 
have a 0. Finally, we have the colour 
intended for the plot. You can obviously 
experiment with it as much as you like. 

The origin is in the bottom left-hand 
corner (SYS(PLOT)0,0,1,0_whilst_ the 
opposite corner is SYS (PLOT)79,49,1,0). 

Finally, lines 63000-63160 constitute a 
screen dump, written in BASIC but more 
than adequate. 


cE 


Nick Hampshire reveals the 
mysteries of the TED chip in 
the C-16 and Plus/4. 


THE GRAPHICS DISPLAY, SOUND GEN- 
eration and internal clock/timers of the 
C-16 and Plus/4 computers are controlled 
by asingle integrated circuit, the so-called 
TED chip. This is a complex device, and, 
unfortunately, rather difficult to use. 

An equally unfortunate circumstance 
is that no information on the use of this 
chip is provided in Commodore’s manual. 
This is presumably in the belief that the 
graphics and sound commands supplied 
in the extended Basic are adequate. 
However, most advanced programmers, 


TED 


especially those writing machine code 
programs, will want direct access to the 
registers of this device. 

The TED chipis a rather strange device. 
It is located in the middle of the kernal 
ROM area and overlays this ROM so that 
the ROM area covered by TED is 
inaccessible. In addition, the TED registers 
are not grouped in one continuous area 
of memory. We located TED registers in 
the area $FD00 to $FF3F. The reason for 
this is obscure and probably related to a 
quirk in the chip's design. 


Programming 


CHIP 


In operation the TED chip isnot unlike 
the VIC and SID chips in the C64 and it is 
worth studying one of the advanced 
books on the 64 (for instance Advanced 
Commodore 64 Graphics and Sound and 
The Commodore 64 Kernal and Hardware 
Revealed - both by Nick Hampshire), 

The following table shows the 
locations in TED which we have 
uncovered together with the function of 
each register and the bits within each 
location. 


TED Graphics/sound/keyboard con! 
5 
FFOO —Timer 1 low 4 
FFOI —Timer 1 high 3-0 
FFO2 —Timer 2 low FFI2 
FFO3 —Timer 2 high Bit 3 
FFO4 — Timer 3 low 2 
FFOS —Timer 3 high 1-0 
FFO6 — Video control 1 FFIB 
Bit7 Not used Bit 7-3 
6 I= extended background 2 
5 1= Bit map FIA 
4 0= blank screen Bit 7-3 
3 1= 25 lines, 0=24 linés 
20 Vertical smooth scroll pos FFAS 
FFO7 — Video control 2 Bit 7 
Bit 7-5, Not used 6-4 
4 1= Multi-colour 30 
3 = 40 columns, 0 = 38 columns FFI6 
20 Horizontal smooth scroll pos Bit7 
FFO8 — Out : keyboard column or joystick (FD or FA) 64 
In:keyboard row or joystick switches 30 
FFO9 — Interrupt control 4 FIZ 
Bit 5 T3 has run out Bit 7 
4 2 has run out 6-4 
3 TT has run out 3-0 
1 Raster compare occurred FFI8 
FFOA — Interrupt enable Bit 7 
Bit 5 1=T3 enable 64 
4 1=T2enable 3-0 
3 1=Tlenable FFI9. 
1 1= Raster enable Bit 7 
FFOB — Raster compare low byte 64 
FFOC — Screen offset from base for cursor (high byte 3-0 
FFOD — Screen offset from base for cursor (low byte) FIC 
FFOE — Voice 1 low byte FFID 
— Voice 2 low byte FFSE 
— Bits 1-0:Voice 2 high FF3F 
— Sound control 
Bit 7 Disable sound FD10 
6 = Noise on voice 2 FF30-FD3F 


Voice 2 tone enable 
= Voice 1 enable 
Volume (0-8 only) 


Bit map base 
chars from ROM,0=chars from RAM 
Voice 1 high 


— Character base address 


Address of UDSc (2K steps) 
1=lower case 


— Screen base address 


Address of colour memory 

(2K steps, screen 1K above colour) 
— Background colour 

Not used 

Luminance (0-7) 

Colour (0-15) 
— Extended back 1/M col 1 

Not used 

Luminance (0-7) 

Colour (0-15) 
— Extended back 2/M col 2 

Not used 

Luminance (0-7) 

Colour (0-15) : 
— Extended back 3 

Not used 

Luminance (0-7) 

Colour (0-15) 
— Border colour 

Not used 

Luminance (0-7) 

Colour (0-15) 
— Bit 0: Raster position high bit 
— Raster position low byte 
—ROM in when written to 
—ROM out when written to 


— Bit 2:cassette switch sense (0=down) 
—=no key, FF=key down 


| i —7 —7 —7 —? —7 — —? —7 1 7 —] — 
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A fistful of DATAs — more of 
your useful programming 
quickies presented by Max 
Phillips. 


WELCOME TO THE PAGE FOR YOUR 
programming bits and pieces. We're 
interested in anything, useful or amusing, 
from a few POKEs to a short utility and 
we'll pay for anything we use. Just send us 
your program (either as a listing or on 
cassette or disk) and some notes as to what 
itdoes and how it does it. Post your contri- 
butions to Scratchpad, Your Commodore, 
No 1 Golden Square, London WIR 3AB. 


That ‘1’?! Bleepin Keyboard 


Andreas Weinand kicks off this month 
with a machine code utility that produces 
a beep every time akey is pressed. It might 
be a help for anyone who has a dicky key- 
board or can’t manage two finger typing 
but watch out - it does mean everyone 
else can hear what your typing speed is 
liket 

Andreas’ program takes over the C64's 
regular interrupt and uses voice 1 on the 


ANDREAS WEINAND LISTiN 


5,212,169, 68 
150 DATAIY1, 
1,212,142, 0 


6,212,169, 69,162,157,141, 


SID chip to provide an expensive 
sounding beeper. 


Clean Living 


Wash is a handy disk utility supplied by 
Clifford Hanger of Manningtree in Essex. 
It lets you step through all the files on a 
disk one by one using the space bar. You 
can delete the current file by pressing S or 
rename it with R. Even better, pressing V 
lets you take a peek at what's in the file so 
you can figure out what it is and then 
scratch it if you don’t need it 

The VIEW command works with all 
files though it cuts out any control 
characters and replaces them with full 
stops. Even so, you should be able to get a 
good idea of what the file is. One problem 
= after viewing a file, Wash sometimes 
goes back to the title of the disk ~ just hit 
space a few times to go round again. It just 
goes to show — you can write a useful 
utility in Basic! 


Oh No, Not Again... 


Printing at a particular position on the 
screen is still the most talked about 
subject in C64 programming. Graham 
Blighe of Eastleigh in Hampshire has 
pointed out that David Read’s routine in 
Your 64 issue 13 won't let you print on the 
top line of the screen because you've got 


to POKE 214,Y-1 and then PRINT. Oh yes - 
| wondered when someone would spot 
that! 

Graham has a neat solution - call the 
routine in the kernal ROM which re- 
calculates the cursor position. The PRINT- 
AT routine then becomes: 


POKE 211,X:POKE 214,Y:SYS 58732 


Meanwhile, Asmat Ullah from Glasgow 
has a fiendishly clever machine code 
solution. It’s only 12 bytes of code so it 
should be no trouble to include it in your 
initialisation section. Once loaded, you 
can print anywhere on the screen with: 


SYS(828)X,Y;““MESSAGE” 


Neat huh? Asmat does point out that 
there’s no error checking in the routine in 
order to keep it short so you should make 
sure that X is less than or equal to 40and Y 
is less than or equal to 25. Evenso, ithas to 
be the best yet. Unless, of course, you 
know different 

1 REM PRINT-AT ASMAT ULLAH 

2 FOR X=628 TO 839:READ Y:POKE 
X,Y:NEXT 

3 DATA 32,234,183, 164,20,24,32,240,255.7 


Clean Cut Characters 


Paul Barnham of Darwen in Lancashire 
has sent in a delightful utility that replaces 
all those hard to read control codes in 
listings with clear mnemonics such as 
{CLR9}, [RED], [UP] and so on. Just enter 
POKE 56,15:CLR_ and run the listing 

find 


below. You'll UST a 


command. 


changed 


;TABC1B); 
FOR CLEANER DIRECTORIES!” 


100 REM KEY BEEP BY ANDREAS WEINAND we 
110 REN START WITH SYS 832 POP ERaNy 

120 FOR I=832 TO S40 aogeenten 

130 READ X: POKE I,X: S=S+X: NEXT clay Ae 
140 DATA169, 15,141, 24,212,169, 64,142, BoE ea 


60 OPEN 1,8,0,”s0” 
70 GET#1,AS,BS 

80 GET#1,AS,BS,AS, BS 

90 C-0:IF AS<>”” THEN C=ASCCAS) 


240 IF S<>11366 THEN PRINT "ERROR IN DAT 
A” END 
250 PRINT OK” 


3 

RaeeU CSL ise “lp pee acai 100 IF BS<>"" THEN C=C+ASCCBS)*256 

A7e pathies'eoa 201, 64,208, 3,78, ua, | | 21 Ce-STRCC? CEMLerTSC s4-LENCES) 

234,162, 17,142 120 GETW1,BS: IF ST¢>0 THEN PRINT-PRINT C 

SS re a seabed iGo h giad $," BLOCKS FREE”:CLOSE 1:GOTOSO 

190 SATAES, 2, 3,169, 12,151, 96, 27, | | 129 IF BEOEHRSCHD THEW 20 

76, 49,234,165 150 GET#1,AS:IF ASC CHRSC3N) THEN FSF 

200DATAZ03,205, 87, 27,208, 12,174, 86, fa 

27,202,240, 6 Hefei e fe ne 

210'DATAIY2, @6, 27, 76, 49,234,169, 0, | | 150 GETAS.AS:IF As: ae 

141, 4,212,168 ae ana 

220 DATAIO0 JBeye04 (114 020,0 72/088; 121, (er ee ae ee a en eee ear 
3, 76, 49,234 a . oe Hs 

ease 180 IF C=O THEN PRINT:PRINT "STITLE® ";F 


$; PRINT: GOTOBO 
200 PRINT FS;TABC18);"SBLKS=” 
;"HTYP® ”;LEFTS(TS,3) 

210 PRINT:PRINT "SSSCRATCH x 


;CS;TABC27) 


ENANE SUmI 


EW SGMUIT OR *6PACE™ ”; 

220 REM GET COMMAND 

230 GET KS: IF KS="" THEN 230 

240 PRINT KS: PRINT 

250 IF KS="Q" OR KS="@” THEN CLOSE 1:PRI 


NI" :CLOSE 2:END 
260 IF KS=" "THEN 300 
270 IF KS="S" OR KS="#” THEN PRINT#2,"S 


THEN GOSUB330 
THEN GOSUB360:GO 


280 IF KS="R” OR ks=" 
k$="U" OR KS="~ 


300 IF ST-O THENBO 

310 CLOSE 1:CLOSE 2:END 

320 REM RENAME FILE 

330 INPUT”NEW NAME ”;AS 

340 IF AS-"" THEN PRINT: RETURN 

350 PRINT#2, "R: "+AS+"="+FS: PRINT: RETURN 
360 REM VIEW FILE 

370 PRINT:PRINT"VIEWING ”;FS 

380 PRINT: PRINT” SPACE™ TO PAUSE, 
ABORT” : PRINT 

380 OPEN 5,8,5,"0:"+FS+", "+LEFTS(TS,1)+” 
Ay 

400 GET#5,AS: IF ST=O THEN 430 

410 CLOSE 5:POKE 144,0 
420 PRINT: PRINT” SILE END! 
N 

430 IF AS<>”” THEN AS=CHRSCASCCASIAND 12 
7):1F AS<CHRS(32) THEN AS=".” 

440 PRINTAS; 

450 GETKS:IF PS=1 AND KS="" THEN 450 
460 IF KS=” ” THEN PS-ABS(1-PS) 

470 IF KS<>"A” AND KS<> "#" THEN 400 
480 CLOSE 5:POKE 144,0 


= 10 


: PRINT: RETUR 


GSO PRINT: PRINT” SABORTED™” : PRINT: PRINT: R 
ETURN 


PAUL BARHAM LISTING 


10 FOR 
: NEXT 
1S IFT-25Y86THENSYS#0704 : END 

17 PRINT” ERROR”: STOP 

20 DATAIGS,11,141,6,3, 169,159,141 

30 DATA7, 3,96, 133,251, 72, 138,72, 152 

4o DaTA72,164,15,192,1,240,23,162,0 

50 DATA189, 69, 159,197,251, 240,24, 232,232 
6O DATAZI2, 232, 189,89, 159,201,0,240,3 

70 DATA7G, 29, 159,104, 168, 104, 170, 104,165 
80 DATAeS1, 76,26, 167,169,91,32,71,171 

90 DATAe32, 189,89, 159, 48,3, 76,59, 159 

100 DATAY1, 127, 32,71,171, 169,93, 32,71 
110 DATA171, 104, 168, 104,170, 104, 76,0, 167 
120 DATA1S, 72,79, 205, 147,67, 76,210, 144 
130 DATAGS, 76,203,5,87,72,212, 28,82 

140 DATAGS, 196, 159,67, 89,206, 156, 60,85 
150 DATAZ10, 30,71, 82,206, 31,66, 76,213 
160 DATA1SB, 89,69, 204, 145,85, 208, 88,17 
170 DATAGB, 206,88, 29,82, 71,212, 157,76 
180 DATA71,212, 133, 70,177,88,134, 70,179 
190 DATABS, 135,70, 161,88, 136,70, 183,88 
200 DATA137, 70,178, 88,138, 70, 180,88, 139 
210 DATA7O, 182,88, 140,70, 164,88, 18,62 
220 DATA7S, 206, 146, 82,79, 198,129, 79,82 
230 DATA193, 149,66,82,206,150,76,82,195 
240 DATAIS1,71,82,177,152,71,82,178,153 
250 DATA76, 71,210, 154, 76,65, 204,155,721 
260 DaTage,173,0 


10217: READA 


POKE'40704+X,A 


YOUR COMMODORE — CLASSIFIED ADVERTISEMENT — ORDER FORM 


Advertise nationally in these 


columns for only 40p per word (min 
charge 15 words). Simply print your 


message in the coupon and send 


with your cheque or postal order 


made payable to Argus Specialist 
Publications Ltd to: 


CLASSIFIED DEPARTMENT 
YOUR COMMODORE 


No 1 Golden Square, London W1 


Tel: 01-437 0699 


Name.. 


Address..... 


ADVERTISERS PLEASE ADD 15% VAT 


Please place my advert in YOUR COMMODORE for 


Tel no (day)... 


issues. 


Please indicate no. of insertions required. 


YOUR COMMODORE 
g= 01-437 0699 


EXT. 322 


Lineage: 40p per word. 
Semi display: £9.00 per single column centimetre 


Ring for information on series bookings/discounts. 
2 ¢ Send your requirements to: 


Ail advertisements in this secti prepaid DAVID HORNE 
Advertisements are accepted subject to the terms and condit ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 


printed on the advertisement rate card (available on request 
REPAIRS 


COMMODORE REPAIRS 
NEW STAR SG-10C PRINTER super ereaner | | armere azn nncemae 


ONLY £249 TO INCLUDE VAT & NEXT DAY For ne (Commodore 64, CBM 128 and fiom ame0, Cba.cay £1350, Spectrum 


\ViG:20) When a second CBM type Ejeso, Dragon 3200, Electrons, Ala 


DELIVERY BY SECURICOR Me ee A eee ees || | emg eta Mpa 
clei ates SSUMUNscee shite cing | | 96 eurngton Road, Burnham, 
Dr recceane tee tentaareae aciee cae rae Ns Bucks U1 780. 

Near Letter Quality mode included additional software (s needed Very ) 
# 90 NLO characters. sf: sblpedibes 
3 Romar 0 cok Condensed 138 col RESET GARTHIOGE for CEMGA To 
t Enlarged 2x, 3% 8 4%. artdge wil reset al yes all memory 
§ Soms00d Zhi eteccrable and mains pg READY TO GO, cm aasecednie a 
Satin, Toktt® autaa" eat | | For tast reliable repair 
STRONG COMPUTER SYSTEMS Siehes og Prize 780 Par | | service send you rViC-20 
‘BRYWA COTTAGE, PENIEL, CARMARTHEN, DYFED SA3Z 704 Slsewnere ‘add '€2.00); Send modulator (7.50), and Vic-20 
TEL: (0267) 231246 FOR ASSISTANCE!!! cea siete me from £12.50 and Commodore 
64 trom £16.00 plus postage 
6 Kent, 2 and packing, tor 


For enquiies 
* BACK-UP-SYSTEMS FOR CBM-64 & VIC-20 * HEMEL COMPUTER 
rc bert veterans coed Ct eane seen erp pani CENTRE 
"Sach Ursoako wut e10 52 High Street 
[BACK UP BOARD Mk 2 Hemel Hempstead 


Herts HP1 3AF 
: (0442) 212436 


COMMODORE C16 
DUAL CASSETTE INTERFACE 


* beara TO 
Inertace fr Ciba 4: £11.28 ng 
tatoo pon, TURBOTRONIE OHPE VO atta eae FILL 
s Stiinta cet ap can bap nef clone cr8 e388 nea THIS 


Tassette fo C16- £45 inc PRP. 
reques/POs to 


J. FITZPATRICK (YC), 
FOR SALE 1 Alveley Ave, Withisgton, SPACE 
Manchester M20 9UD. RING 
CBM 64 quality colour monitor 


intloding good solware Weary for 01-437 0699 


ELECTRICAL — 


CONTRACTORS! fpeidine woe 
Sale, £350.00 ON.O. Ring Bentley 
(0420) 23565 (Hants). ‘Tape 
ionete ‘Readout | 85°C, 
oeant comply. 
2895: chequen/PO wit order. 
TONY SPRY, 
13 Tudor Drive, 
Barnstaple, Devon. 1526 PRINTER. Immaculate 


condition. Hardly Used, Boxed 
‘bargain at £220 ONO, Telephone MAPMAKER 


(0685 812219 After 7pm 
suverture maps. wile On, Wipe GADGET 64 £5.95 
oft Ad size 420 » 297mm. White 


MOONRAKER £6.95 


PVC screen printed with a blue 


aud 9nd of 11% 13 boxes, Price 
a conlrenees Open, Includes special pen Sapna 
JTS Gimour bid’ Dept Yeies SOCCER MANAGER (Commo. | Send ch/PO tor £4.48 to S235 (Par Free) 
eran Gore 5!) Manage your own team! MAPIT, 166 Robert Street, Jas GlMORE L10, 
Four divisions FA’Cup Transters | YNYSYBWL, Mid Glamorgan 10 
(CFS7 SEA. 


GUSS 7EN, England GU33 7EN. 
Tel: 0730-893430 etc. Send £5. K Palmer, 59 Park 
Road, Shetlield $8 7DS 


SOFTWARE [=.= FORNIRE Se 


FIRE HIRE 
COMMODORE 64 DATABASE — DATAFILE 
Powerful options inclide: print al/selective records, delete, amend, save. load, STAFFS COMPUTER LIBRARY 
UGE EN reel ice operon CBM 64 OWNERS 
menu given with comprehansive, eaxy 10 use metructions, ey Join the friendly Library. We give you what you want. If a title 
Gaur 3 eons cates E745 iPtot'on our gt thon we wif get Tvs sti avaiable, 
a lcompaes Soxcio as eornes oan} 
All the latest Titles 
COMMODORE 64 WORDPRO — TEXTFILE @ Full 7 Days Hire 
rou wr pacemne elegy een lage ili bolle aaaler we © Low Hie Cost. From 75 
Talein el ubte dnercl Ste cepts nove sets vor co. abt pty. sluners uamerocveas 
Seong nie isting Ponta Fly seen th slums caves 
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Choosing the right computer 
is a good start — but can you 
find the right software? 


At SUPERSOFT we're very conscious of the 
fact that people who spend several hundred 
pounds on computer equipment are looking 
to do rather more than play Space Invaders. 

Financial planning is a rather grand name 
for something you've been doing all your life 
— making ends meet! Perhaps if Mr 
Micawber had used BUSICALC he would 
have been able to balance the books a little 
better 

For home, club or small business use 
BUSICALC 1 should pay for itself in no time at 
all; for larger companies we recommend 
BUSICALC 3, one of the few really valuable 
programs that you can learn to use in a day. 

Although your Commodore 64 is a power- 
ful musical instrument you need to be a 
pretty good programmer to understand how 
it all works. Unless, of course, you buy MUSIC 
MASTER! 

To use MUSIC MASTER requires no prior 
musical knowledge, though in the hands of 
an experienced musician it will prove an 
invaluable tool. You don’t need to know the 
first thing about programming either! MUSIC 
MASTER is the musical equivalent of a word 
processor, remembering the notes you play 
and allowing you to replay and edit them as 
you wish. 


INTERDICTOR PILOT ‘s a space flight 
simulator, Nowadays simulators are widely 
used to train pilots and astronauts because — 


to be frank — it’s a lot cheaper (and safer) 
than the real thing! 
Imagine, if you will, life in the 22nd 


intury: space travel is commonplace, and 
on the outskirts of the galaxy the first war 
between civilizations is being fought. Ashort 
age of trained pilots has prompted the Feder- 
ation to develop a computer simulation that 
allows raw recruits to gain experience with 
out paying for their mistakes with their lives 
With the aid of your Commodore 64 you too 
can learn to pilot the Interdictor Mk 3 craft 
But be warned — this is no game! 


SUPERSOFT, Winchester House, Canning Road, 
Wealdstone, Harrow, Middlesex HA3 7S) 
Telephone: 01-861 1166 


Other SUPERSOFT products include the 
MIKRO ASSEMBLER cartridge, the only 
assembler that's ideal for beginners yet pow: 
erful enough for the professional (most of 
our competitors use it!), The VICTREE cart 
ridge adds dozens of commands to Basic 
including toolkit aids and disk commands; or 
(on disk there's MASTER 64, a really com- 
prehensive package for the keen prog 
rammer. 


OF course, we do also publish ‘games 
programs, and with classics like STIX, QUINX 
and KAMEKAZE in our range we are one of 
the market leaders. But we most enjoy 
coming up with the sort of programs that are 
going to be in use for months and years, not 
hours and days ~ the sort of programs that 
make you glad that you bought a computer— 
and glad that you bought SUPERSOFT! 


You won't find SUPERSOFT products on 
the shelves of your local supermarket. But 
most specialist shops stock titles from our 
extensive range (and are prepared to obtain 
other programs to order). However you can 
also buy direct by sending a cheque (pre-paid 
orders are post free!), by calling at our 
offices, or over the telephone using’ your 
ACCESS card 


